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Vein or veins 
ovarian, 125 
pancreatic, 57 
popliteal, 289 
walls of, 289 
portal, 54 

posterior superficial, of the thigh, 
262 

tibial, 317 
profunda, 261 
pudio, 167, 228 
renal, 64 

valves of, 64 
right spermatic, 72 
sacra media, 78 
sciatic, 227 
short saphenous, 285 

of the leg, 302 
spermatic, 88, 149 
spinal, 203 

absence of valves in, 192 
plexus of, 191 
splenic, 60 
sublobular, 54 

superficial, in front of the knee, 
284 

of the groin, 84 
of the knee, 283 
over the front of the ab- 
domen, 6 


Vein or veins 

superficial sural, 285 
superior hmmorrboidal, 47 
supra-ronal, 68 
varicose, of the log, 302 
causes of, 302 

vesical prostatio plexus of, 128 
vesico uterine plexus of, 128 
Vena cava inferior, 77 

tributaries of, 77 
Vonro basis vortobrarum, 181, 192 
breves, 54 

comitcs of anterior tibial artery, 
308 

of dorsalis pedis artery, 
344 

of plantar arteries, 854 
portm, 54 

Venous arch upon tho dorsum of the 
foot, 341 

Ventricle of tho spinal cord, 197 
Vermiform appendix, 27 
process, 27 
Vertebra or vertebrm 
anatomy of, 181 
axis, 184 
cervical, 181, 182 

peculiantios of, 182 
dorsal or thoracic, 181 
peoaliaritics of, 164 


Vertebra or vertebrm 
false, or fixed, 180 
lumbar, 181 

poculiantios of, 185 
ossification of, 187 
prominons, 184 
sacral, 107 

true, or movable, 180 
Vertebral column, curvatures of, 189 
deformities of, 190 
in tho infant, 189 
length of, 189 
weakest part of, 191 
Vorn montanum, 136- 
Vesical arteries, 133 
triangle, 132 
Vosionlm sominalos, 150 
Vessels, femoral, sheath of, 97. 

Villi of tho small intestine, 41 
Virchow, neuroglia of, 199 
Viscera, obdominal, dovolopmont of, 
28 

Vulva, 169 

W 

TVinslow, foramen of, 20, 29, 33 
Womb, 118 

Wounds of plantar arteries, 355 
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Aorta, branches of, i 288 

bulbous enlargement of, i 287 
descending thoracic, i 312 
interior of, i 288 
normal course of, i 287 
opening into, i 284 
transverse, i 288 
Apex of Scarpa’s triangle, ii 256 
Aponeurosis, digital, i 386 

dorsal, of the fingers, i 403 
of external oblique mu'ole, ii 
84 

of the scalp, i 13 
pharyngeal, i 171 
Appendices epiploicm, ii 23, 44 
Appendix, vermiform, ii 27 
in perityphlitis, ii 27 
of the left auricle, i 282 
of the right auricle, i 277 
f Application of tourniquet to tho 
brachial artery, i 353 
Aqueduct of Fallopius, i 69, 204 
of Sylvius, 1 39, 44, 50 
of the cochlea, i 73 
of the vestibule, i 72 
Aqueous humor, i 100, 102 
Arachnoid fluid, or cerebro spinal 
fluid, 1 21 

membrane of the brain, i 21 
of the spinal cord, ii 193 
Arantins, ventricle of, i 60 
Arbor vitm of tho cerebellum, i 49 
Arch, deep femoral, ii 97 
femoral, ii 11, 94 
femoro-saoral, ii 101 
inguinal, ii 11 
lEohio-saoral, ii 101 
of the aorta, i 289 
of the upper jaw, i 147 
Aroiform fibres, i 45 

of abdominal wall, ii 12 
Arcus senilis, i 88 
Areola of tho breasts, i 250 
Arm, bicipital depressions of, i 349 
region of, i 348 
subcutaneous fascia of, i 349 
surface-marking of, i 349 
Arnold’s nerve, i 63, 204 
Arteria centralis modioli, i 73 
retin-ie, 94 

comes nervi phrenioi, i 259 

ischiatici, 11 227, 259 
Arterial arch, deep palmar, i 415 
superficial palmar, i 414 
pulse, 1 307 

rete at tho ankle, ii 308 
Arloriosum, ligamentnm, i 305 
Arteriosus, ductus, i 290, 303 
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Artery or arteries 
acromial, i 341 

descending, i 349 
aoromio tboraeio, i 341 
afferent of tho kidney, ii 64 
alar thoracic, i 341 
anastomotic of sciatic, ii 227 
anastomoticn magna of brachial, 
j 355 

of femoral, ii 256 
angular, i 124 
anterior cerebrol, i 22 
ciliary, i 96 
circumflex, i 342 
communicating, i 22 
dental, 1 141 
interosseous, i 392 
mediastinal, i 233, 269 
perforating, of tbo foot, H 
344, 353 
tibial, II 307 

collateral circulation 
after ligation of, ii 
309 

lino of reference for, ii 
308 

ronm comites of, ii 308 
articular, to tho olbow-joint, i 
391 

to the shoulder joint, i 233 
ascending palatmo, i 159 
pharjngeal, i 176 
auditory, i 23, 78 
axillary, i 229, 339 
branches of, i 341 
azygos artioolar, ii 288 
basilar, i 22, 215, 232, 
bicipital, I 343 
brachial, i 354 

at the elbow, i 369 
branches of, i 354 
compression of, i 369 
course of, i 351 
high bifurcation of, i 356 
in relation to tho median 
nerve, i 356 
^ ligation of, I 356 
vonas comites of, i 367 
bronchial, i 270, 313 
buccal, 1 141 
bulbar, ii 142, 167 
capacity of, i 291 
capillaiy, of tho heart, j 276 
carotid, j 223 

course of, i 201 
ligation of, 1 226 
carpal, i 389 
caudal, ii 73 


Artery or ortorios 
oircumflox, i 334 

origin of, from femoral, ii 
260 

coccygeal, n 73, 227 
colica doxtra, ii 21, 47 
media, ii 21, 36, 47 
sigmoidea, ii 21 
sinistra, ii 21, 47 
collaterol intercostal, i 313 
common carotid, bifurcation of, 
1 201 

femoral, in Scarpa’s tri- 
angle, 11 254 
lime, II 73 

ligation of, 11 77 
communicating branch of tho 
porononl, ii 317 
interosseous, i 392 
of tho foot, 11 343 
pulmonary, i 282, 289 
communication with % cins in tho 
matrices of tho nails, i 418 
coronary, i 148, 277 
cortical, 1 23 

course of, in tho extremities, i 
293 

in various localities, i 291 
oremastono, n 76 
orioo thyroid, i 184 

* in relation to laryngot- 
omy, 1 184 

crucial, anastomosis of, at tho 
hip, 11 227, 260 
cubital, 1 365 
cystic, 11 57 

doep oircumflox iliac, ii 13, 75 
epigastric, ii 16, 17, 75 
course of, in relation to 
inguinal hernia, ii 
93 

position of, 11 88 
venro comites of, ii 88 
temporal, i 141 
deferential, ii 153 
descending acromial (thoraolca 
humorana), i 341 
palatine, i 141 
digital, of tho foot, ii 353 
of tho hand, i 414 
dimensions of, i 292 
dorsal, i 316 

interosseous, of tho hand, i 
409 

of the penis, ii 167 
of tho tongue, i 166 
dorsalis halluois, ii 343 
pedis, II 343 
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Artery or arteries 

dorsalis pedis, ligation of, ii 344 
scapula}, 1 331, 342 
<* effect of ligation upon, i 29S 
endangium of, i 295 
opididymal, ii 149 
epigastric, ii 153 

in relation to femoral her- 
nia, 11 100 
ethmoidal, i 95 

external and internal carotid, 
relative position of, i 203 
carotid, i 34 

branches of, i 203 
circumflex, ii 260 
coat, or adventitia, i 293 
iliac, 11 75 

collateral circulation 
after ligation of, ii 
76 

mammary, i 250, 341 
plantar, ii 353 
facial, 1 123, 203 
femoral, ii 255 

branches of, in Hunter’s 
canal, ii 256 

collateral circulation after 
ligation of, 11 259 
ligation of, within Hunter’s 
canal, ii 257 
first perforating, ii 260 

interosseous perforating, of 
the foot, 11 343 
fourth perforating, ii 261 
frontal, i 8, 95 
ganglionic, i 23 
gastric, 11 23, 71 
gastro duodonalis, ii 24, 44 
gastro epiploica sinistra, ii 35 
gastro-epiploicm, ii 39 
general anatomy of, i 293 
gluteal, 11 155, 223 
aneurism of, ii 223 
lino for, II 223 

great or middle meningeal, i 
17 

hmmorrhoidal, ii 21, 153 
helicino, ii 142 
hepatic, II 54, 71 

vaginal branches of, ii 54 
hypogastric, i 304, ii 17 
ilco colic, 11 21, 47 
ilio lumbar, ii 155 
infenor coronary, i 123 
dental, i 139 
external articular, ii 2S8 
gluteal, II 227 
hmmorrhoidal, ii 47 

VoL II — 19 


Artery or arteries 

inferior internal articular, ii 
289 

labial, 1 123 
laryngeal, i 233 
mesenteric, ii 21 
origin of, 11 72 
pancreatico duodenalis, ii 
21 

perforating, ii 261 
profunda, ii 355 
rectal, ii 47, 161 
thyroid, i 233, 235 
vesical, 11 153 
infra-orbital, i 141 
innominate, i 121, 288 
bifurcation of, i 141 
*■ ligation of, 1 222 
intercostal,! 313, ii 177 
dorsal branches of, i 209 
internal calcanean, ii 317 
carotid, i 134, 203 

in relation to the phar- 
ynx, 1 175 

circumflex, ii 225, 260 
coat, or intima, i 298 
iliac, II 152 

in the foetus, ii 152 
mammary, i 257 

ligation of, 1 257 
maxillary, i 134, 139, 203 
plantar, n 353 
pubic, II 47 

interosseous, of the foot, ii 344 
of the palm, i 415 
lachrymal, i 95 
lateral digital, i 414 
infracostal, i 259 
of the nose, i 124 
sacral, ii 155 
spinal, II 215 
lateralis nasi, i 110 
left common carotid, i 288 
subclavian, i 288 
Icnticulo striato, i 23 
lessor meningeal, i 17, 139 
lingual, I 106, 203 

■ ligation of, I 100 
long and short sub scapular, i 
341 

thoracic, i 341 
lower intercostal, i 257 
lumbar, ii 72 
malleolar, ii 308 
mammary branches of anterior 
intercostal, i 250 
massctcnc, i 139 
meningeal, i 17 


Artery or arteries 

meningeal from occipital, i 211 
middle cerebral, i 22 
coat, or media, i 293 
meningeal, i 139 
mode of division of, i 292 
muscular branches of brachial, 
1 354 

of radial, i 389 
of ulnar, i 392 
musculo phrenic, i 257 
mylo hyoid, i 139 
nasal, i 95 

from internal maxillary, i 
115 

or sphono palatine, i 141 
nutrient, of the femur, ii 261 
of tho humerus, i 355 
of tho radius, i 392 
of tho ulna, i 392 
to tho condyles of tbo 
fomur, II 271 
to tho fibula, 11 317 
to tho greater trochanter, ii 
270 

to tho head of tho fomur, 
11 270 

to tbo ilium, II 223 
to tbo tibia, 11 317 
obturator, ii 70, 153, 202 

rising from tho epigastric, ii 
99 

occipital, 1 8, 203, 211 
oesophageal, i 313, 317 
of tbo bladder, ii 133 
of the brain, i 22 
of tho breasts, i 250 
of tbo bulb of tho urethra, ii 
167 

of tho ooooum, ii 47 
of tho choroid coat, i 97 
of the colon, ii 47 
of tbo corpora cavemo'a, ii 141 
of the corpus cavemosum, ii 
167 

of tho dura mater, i 17 
of tho face, i 123 
of tho hip joint, II 235 
of tho larynx, i 184 
of tho nasal cavitic", i 115 
of the nose, i 110 
of tho palate, i 159 
of the pericardium, 1 271 
of the pinna, i 63 
of tho scalp, 1 8 

hcmorrlngo from, i 9 
of tho scrotum, li 144 
of tho seminal vc'iclcs, ii 151 



386 


GENERAL INDEX 


Artery or arteries 

of tho tympanum, i fl 
of the ins deferens, 11 160 
ophthalmio, i 04 
osculation or anastomosis of, i 
292 

ovarian, origin of, ii 125 
palmar and dorsal, of digital, 
1 414 

palmaris profunda, i 416 
palpebral, i 06 
panoroation magna, ii 67 
pnnorcation) parvro, ii 57 
pancrcatico-duodcnalis, ii 65 
perforating, of deep palmar nrob, 

I 409, 416 

of tbo thorax, i 259 
peroneal, ii 317 
oardiao, i 313 

peritoneal, from common ilmo, ii 
73 

peroneal, ii 317 
petrosal, from middle meningeal, 
I 71 

phronio, i 322, ii 71 
plantar, n 353 
popliteal, 11 2S7 

branohos of, ii 288 
liability of, to aneurism, ii 

289 

operation of ligation of, 

II 289 

posterior auricular, i 8, 134, 203 
carpal, i 409 
corobollar, i 23 
cerebral, i 23 
oiroumflox, i 342, 340 
communicating, i 22 
dental, i 116 
interosseous, i 392 
palatine, i 168 
perforating, of tbo foot, ii 

344, 363 

soapulnr, i 330, 342 
tibial, 11 315 

at tho ankle, ii 319 
collateral oirculntion 
after ligation of, ii 
319 

1 onro coinitos of, ii 315 
princops oorviois, i 211 
polliois, 1 115 

profunda fomoris, ii 256, 260 
ptorygo palatine, i 141 
pterygoid, i 141 
pubio, 11 70 

pudio, II 144, 153, 101, 228 
abnormal course of, ii 155 


Artery or arteries 

pudio, in fomnlo porinouro, ii 
173 

pulmonary, i 200 
pyloric, 11 23 
radial, i 389 

and ulnar, variable origins 
of, 1 313 

in the liolloiv formed by tbo 
extensor tendons of the 
thumb, 1 100 
in tho palm, i 414 
radialis indiois, i 416 
ranine, i 102, 160 
roeurront, of posterior interos- 
seous, 1 392 
tibial, II 307 
renal, n 63, 72 

intrapyramidal branches of, 
II 03 

origin of, 11 72 
right and loft coronary, i 270 
sacra media, ii 73 
saphenous, ii 255 
sciatic, II 156, 227 
septal, 1 141 
short ciliary, i 07 
sigmoid, 11 21 

smallthoraoic, or pectoral, 1 311 
spermatic, ii 88, 119 
origin of, II 72 
spinal, 1 313, ii 203 
structure of walls of, i 293 
stylo mastoid, i 71, 78 
subclavian, i 221, 227 

ditforoncos of right and loft, 

I 228 

ligation of, i 231 
sub-lingual, i ICO 
subperitonoal, from common 
iliac, II. 73 
sub scapular, i 342 
suloino, II 203 

suportloial oorvioal, i 200, 233 
oiroumflox iliac, ii 84, 243, 
265 

epigastric, ii 84, 243, 255 
*' femoral, operation for liga- 
tion of, 11 256 
relation of, to tho femoral 
vein at apex of Scarpa’s 
triangle, ii 260 
gluteal, 11 223 
of tho abdomen, ii 0 
of tho knee, ii 282 
perineal, ii 144, 104 
pubic, 11 81, 243, 255 
suporGoialis voiro, i 380 


Artery or arteries 

superior coronary, i 121 
dental, i 111 

opignstrio, 1 257, ii 15,75 
external articular, ii 288 
fibular, II 308 
liromorrhoidal, ii 47 
intercostal, i 211 
internal articular, ii 288 
Inrjngoal, i 181 
mosontorio, ii 21, 17, 71 
profunda, i 354 
pyloric, 11 23 
rootal, li 21, 47 
thoraeio, i 311 
thyroid, i 203, 235 
vesical, 11 153 
supra hjoid, i ICO 
supra orbital, i 8, 95 
supra renal, il 07, 72 
origin of, 11 72 

Bupra-Eoapulnr, i 221, 220, 231, 
233 

systemic, 1 291 
tarsal, ii 344 
temporal, i 8, 134, 203 
terminal, i 23, 202 
thornoica humorana, i 341 
thoraoioo aoroniinl, i 250 
thyroid axis, i 229, 232 
thyroidoa ima, i 231, 235 
to tbo conobv, i 211 
tonsillar, of facial, i 171 
traohoal, i 237 

transvorsalis colli, i 200, 221, 
233 

transverse fnoial, i 124, 134 
perineal, ii 105 
tympanic, i 139 
ulnar, i 391, 392, 393 
at wrist, 1 413 
recurrent, 1 391 
ulnaris profunda, i 414 
umbilical, i 391 
uterine, ii 153 
vaginal, ii 118 
vas aberrans, n 352, 355 
vasa broviii, ii 39 
vertebral,! 215,231 

groove for, on atlas verte- 
bra, 1 213 
vesical, 11 133 
V ossols of, 1 209 
Vidian, 1 111 

Articulation, saoro ilmo, li 105 
Asterion, i 00 
Astnigalus, ii 322 
Auditory artery, i 23, 78 



Auditory canal, walls of, i 64 
hairs, 1 76 

meatus, external, i 63 

cartilaginous portion of, i 
64 

osseous portion of, i 64 
nerves, i 41, 77 
vein, 1 78 

Auerbach, plexus mesenterious of, ii 
44 

Auricle of the ear, i 60 
left, of the heart, i 282 
right, of the heart, i 278 
Auricles, walls of, i 278 
Auricular appendix, i 282 

braneh of pnenmogastrio nerve, 
1 63 

eartilage, i 61 
ligaments, i 61 
muscles, i 61 

Axilla, connective tissue of fat in, i 
338 

lymphatic glands of, i 346 
region of, i 337 
suspensory ligament of, i 338 
* Axillary abscess, i 338 
artery, i 339 

ligation of, 1 343 
line of, 1 343 
fascia, 1 338 
fold, 1 338 

glands, involvement of, in can- 
cer, 1 347 
removal of, i 347 
Axis, cceliac, ii 71 

B 

Back, landmarks of, ii 174 
region of, ii 173 
skin of, 11 175 
surface-markings of, ii 173 
topographical survey of, ii 173 
Band, ilio tibial, ii 245 
ilio-troohanteric, ii 223 
Bartholin, duet of, i 164 
Base of the cerebrum, i 37 
Basilar artery, i 22 
Basilic vein, i 351 
Basion, i 35 

Bell, external respiratory nerve of, 
1 345 

Bell’s muscles, ii 132 
Biobat, fissure of, i 29 
Bicipital groove of the humerus, i 
332 

Bigelow, Y ligament of, ii 232 
Bile, 11 56 
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Bile canaliculi, ii 55 
Bladder, arteries of, ii 133 
in the infant, ii 129 
ligaments of, ii 126 
lymphatics of, ii 133 
mucous membrane of, ii 132 
muscular coat of, ii 132 
nerves of, u 133 
position of base of, ii 168 
relations of, upon difierent de- 
grees of distention, ii 131 
urinary, in the male, ii 129 
veins of, 11 133 
walls of, 11 131 
Blind spot, I 105 
Blood, 1 300 

amoeboid movement of, i 301 
arterial, i 290 

circulation of, after birth, i 305 
before birth, i 303 
corpuscles, red and white, i 300 
diSerentiation of its circulation 
before and after birth, i 306 
hmmatoblasts, i 301 
hmmoglobin of, i 301 
plates, 1 301 

Blue line in lead-poisoning, i 150 
Bodies, olivary, i 45 
restiform, i 45 
Body, intoroarotio, i 203 
thyroid, i 233 
Bono or bones 

body of sphenoid, i 111 
calcaneum, ii 323 
carpal, i 396 
clavicle, 1 323 

cribriform plate of ethmoid, i 
111 

cuboid, II 325 
cuneiform, i 396, ii 325 
external cuneiform, ii 327 
femur, u 240 
fibula, 11 297 
fifth metatarsal, ii 334 
first metatarsal, ii 333 
fourth metatarsal, ii 334 
humerus, i 348 
hyoid, body of, i 165 

greater and lessor cornua of, 

1 165 

position of, 1 165 
incisive, 1 147 
incus, 1 68 

inferior maxillary, development 
of, 1 152 

mylo hyoid ridge of, i 165 
variations in angle of, i 
153 
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Bone or bones 

innominate, ii 102 
internal cuneiform, ii 325 
lachrymal, i 79 
magnum, i 395 
malar, i 80, 145 
malleus, i 67 

maxillary, ossification of, i 150 
metacarpal, i 399 
metatarsal, ii 333 
middle cuneiform, ii 325 
nasal, i 107 
of the ear, i 67 

of the foot, development of, ii 
367 

fractures of, ii 361 
of the forearm, ’“fractures of, 
1 394 

of the head, i 2 
of the orbits, i 80 
of the palate, i 111 
of the wrist, ossification of, i 
418 

phalanges, i 401 
pharyngeal spino of occipital, i 
172 

pisiform, 1 396 ' 

premaxillary, i 147 
radius, i 363, 373 
ribs, 1 243 

scaphoid, 1 399 , ii 324 
scapula, 1 328 
second metatarsal, ii 333 
semilunar, i 396 
sesamoid, i 402 

of the great too, ii 327 
sphenoidal turbinated, i 111 
stapes, 1 68 
sternum, i 246 
superior maxillary, i 144 

^ excision of, i 145 
palate processes of, i 
156 

tuberosity of, i 141 
tarsal, ii 322 
temporal, i 7 
third metatarsal, ii 334 
tibia, 11 294 
trapezium, i 396 
trapezoid, i 396 
turbinated, i 111 
ulna, 1 362, 373 
unciform, i 396 
vortebrm, ceri ical, i 187 
dorsal, i 248 
vomer, i 108 
Wormian, i 5 
Brocbia, i 52 
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Brachial artery, i 354 

high hifurcation of, i 356 
or axillary plexus of nerves, i 
344 

plexus of non es, i 204 
plexus of nones in the arm, i 
357 

Brain, i 24 

area of surface of, i 25 
arteries of, i 22 
convolutions of, i 25 
development of, i 25 
fifth ventricle of, i 53 
fourth ventricle of, i 49 
furrows of, i 25 
lateral ventricles of, i 53 
lobes of hemispheres of, i 26 
median or longitudinal fissure 
of, 1 26 

membranes of, i 15 
motor area of, i 35 
sensorial area of, i 36 
size and shape of, i 25 
structure of, \ 25 
third 1 entriole of, i 51 
Breast, i 250 

operation for removal of, i 
251, 253 

Breathing, abdominal, i 248 
thoracic, i 248 
Bregma, i 2, 33 
Bridge of the nose, i 108 
Broca, convolution of, i 30 
Bronchi, i 268 

right and left, i 236 
structure of, i 268 
Bronchial glands, i 271 
tube, 1 268 
Bronchioles, i 269 
Bronchocele, i 235 
Brunner, glands of, ii 41 
Bulb, olfactory, i 38 

of spongy portion of urethra, ii 
137 

Bulbs of the vagina, ii 172 
Bunion, ii 356 

Burdach, posterior lateral column of, 
11 197 

Burns, falciform process of, ii 96 
Bursa or bursm 

about the elbow, i 370 
at the metatarso phalangeal 
joint of the great toe, ii 356 
between the ilio psoas muscle and 
the front of the hip joint, ii 
322 

between the tendo Achillis and 
the os calcis, ii 356 


Bursa or bursas 

between the tendon of the ex- 
tensor longus digitorum mus- 
cle and the pstragalus, ii 305 
between the tendon of the sar- 
tonus musole and the knoo- 
joint, 11 247 

in housemaid’s kneo, ii 271 
in relation to tho tendon of the 
biceps muscle, i 352 
in relation to tho tendon of tho 
coraco brachialis muscle, i 
353 

in relation to tho tendon of tho 
flexor carpi radialis muscle, i 
380 

in relation to tho tendon of tho 
sub scapularis muscle, i 353 
in relation to tho tendon of tho 
trapezius muscle, i 200 
ovarieai, n 115 
01 er front of knee, ii 284 
over ischial tuberosities, ii 160 
patella), ii 271 
popliteal, 11 290 
pro-patellar, ii 271 
sub crural, ii 249 
sub deltoid, i 334 
under insertion of gluteus maxi- 
mus muscle, ji 222 
Buttocks, 11 220 

cutaneous nerves of, ii 221 
deep fascia of, ii 221 
skin over, ii 220 
subcutaneous fa°cia of, ii 220 

C 

Ca! 0 um, 11 25, 45 
at birth, ii 27 
formation of, ii 30 
relations of peritoneum to, ii 27 
CoBSarean operation, abdominal wall 
in, 11 5 

Calamus soriptorius, i 50 
Calcaneum, ii 323 
Calcar, i 55 
Canal or canals 

anterior dental, i 145 
central, of Stilling, i 105 
femoral, ii 97 
infra-orbital, i 127, 146 
inguinal, ii 11, 16, 87 
lachrymal, i 113 
membranous semicircular, i 75 
naso palatine, i 156 
of Huguicr, 1 71, 143 
of Hunter, ii 255 


Canal or canals 

of Hunter, femoral vein in ii 
257 

of Nuek, 11 92, 110 
of Petit, 1 103 
of Sohlcmm, i 96, 182 
palatine, i 147 
posterior dental, i 145 
sacral, ii 108 
semicircular, i 72 
spiral, I 73 
Vidian, 1 142 

Canaliculi of tho eyelids, i 85 
Canalis rouniens, i 76 
spiralis modioh, i 73 
Canthi, 1 81 
Capillaries, i 298 
calibre of, i 208 
in various tissues, i 298 
medullary, i 224 
pulmonary, i 270 
structure of, i 298 
Capitulum, 1 348 
Capsule, external, i 54 
internal, i 54 
of Glisson, 11 53 
of Tenon, i 89, 93 
Capsules of Bowman, u 62 
supra renal, ii 07 
Copat civoum eoh, ii 20 
gallinaginis, ii 136 
Carotid tubercle, i 189 
Carpal bones, i 396 
rote, I 392,415 
Carpus, 1 396 
Cartilage or cartilages 

accessory, m female larynx, i 
179 

arytenoid, i 177 
auricular, i 61 
costal, I 245 
cricoid, 1 177 

hoop of, 1 177, 189 
relations of, i 190 
onsiform, i 247 

epiphyseal, of tho femur in 
knock knee operations, ii 270 
lateral, of the nose, i 108 
of IVrisbcrg, i 178 
septal, of the nose, i 108 
sesamoid, i 109 
tarsal, i 81 
thyroid, i 176 

cornua of, i 176 

Cartilaginous framework of tho nose, 
1 108 

Caruncula lachrymalis, i 85 

major of orifice of bile duot,ii 41 
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Carancuto myrtiformes, ii 171 
Cauda equina, ii 196 
Caudate nucleus, i 64 
Caudo lenticular limb, i 55 
Cavernous sinuses, i 19 
Cavity, glenoid, of scapula, i 331 
of temporal bone, i 136 
of abdomen, ii 19 
Cavum oris, i 156 
Cells, acoustic hair-, i 77 
anterior ethmoidal, i 113 
gustatory, i 162 
mastoid, i 6 
migratory, i 301 
of Deiters, i 77 
olfactory, i 114, 116 
pigment-, of choroid coat, i 97 
posterior ethmoidal, i 113 
Centre or centres 

abdominal or epigastric, ii 211 
ankle-clonus, ii 211 
cilio spinal, II 211 
foot-clonus, 11 211 
for reflex action, ii 211 
gluteal reflex, ii 211 
knee jerk, 11 211 
of gravity in the adult, ii 101 
plantar reflex, ii 211 
rectal, ii 211 
scapular, ii 211 
sexual, 11 211 
vesical, 11 201 
vital, 11 212 
Cerebellum, i 26, 47 
eentral lobe of, i 47 
function of, i 49 
vermiform process of, i 47 
Cerebro spinal fluid, ii 193 
Cerebrum, base of, i 37 
convolutions of, i 25 
crura of, i 39 

fibres of medullary substance of, 
1 58 

fissures of, i 27 
hemispheres of, i 26 
lobes of, 1 26 
lower level of, i 33 
ventricles of, i 49, 51, 53 
Ceruminous glands, i 64 
Cervical axillary passage, i 339 
Chamber, anterior, i 102 
posterior, i 102 
Cheeks, 1 149 

Chest, physical examination of, i 
311 

* Cholectomy, operation of, ii 219 
Chopart’s operation, ii 365 
Chordm tendinem, i 281, 283 


Chordae vocales, i 178, 179 
Willisii, 1 19 

Choroid coat of the eye, i 97 
plexuses, i 52 
tela, 1 21 
Chyle, 11 43 
Chyme, ii 41 
Ciliary body, i 99 
processes, i 99 
Circle of Willis, i 22 
Circulation, foetal, i 303 
pulmonary, i 306 
systemic, i 305 
Circulus major, i 101 
minor, i 101 

Clarke, visceral columns of, ii 198 
Claustrum, i 54 
Clava, 1 46 
Clavicle, 1 324 

acromial end of, i 324 
borders of, i 325 
fractures of, i 327 
movements of, i 324 
ossification of, i 327 
physical properties of, i 323 
sternal end of, i 324 
subclavian impression of, i 325 
Clitoris, II 169 
Cloquet, fascia of, ii 97 
Club-foot, 11 356 
Coccygeal glomerulus, ii 73 
Coccyx, 11 107 

ossification of, ii 109 
Cochlea, i 73 
Cochlear canal, i 73, 74 
duct, I 75 
Coeliao axis, ii 71 
plexus, 11 78 

Cohnheim, terminal arteries of, i 23 
Collateral circulation, i 292 

after ligation of the ante- 
rior tibial artery, ii 310 
after ligation of the axil- 
lary artery, i 343 
after ligation of the carotid 
artery, i 227 

after ligation of the femoral 
artery, ii 259 

after ligation of the poste- 
rior tibial artery, ii 319 
after ligation of the sub 
clavian artery, i 232 
Collcs’s fascia, ii 163 
Colliculus seminalis, ii 136 
Colon, hepatic flexure of, ii 20 
nerves of, ii 47 

relative position of, in the loins, 
11 215 


Colon, sigmoid flexure of, ii 22 
in the child, ii 22 
transverse arch of, ii 20 
Colotomy, li 36 

* operation of, ii 219 
Columnas carnem, i 279, 283 
nasi, 1 109 
recti, 11 47 

rugarum vaginalis, ii 117 
Commissura simplex, i 47 
Commissure, great transverse, i 57 
of the third ventricle, i 57 
Conarium, i 51 
Concha, i 61 
Coni vasculosi, ii 147 
Conjunctiva, i 85 

blood vessels of, i 86 
corneal, i 87 

palpebral and ocular, i 85 
sclerotic, i 86 
Conus arteriosus, i 279 
Convolution or convolutions 
angular, i 31 
annectant, i 31 

anterior central, or ascending 
frontal, 1 30 
ascending parietal, i 31 
Broca’s, i 30 
fornicate, i 32 
frontal, i 30 
hippocampal, i 32 
of the brain, i 25 
parietal, i 31 
retro insular, i 32 
superior marginal, i 31 
Cooper, fascia propria of, ii 17 
reflected tendon of, ii 14 
Coracoid process, i 330 
Cord, lumbo sacral, ii 79 

spinal, enlargement of, opposite 
the fifth cervical vertebra, i 
215 

Cords of the brachial or axillary 
plexus of nerves, i 345 
spermatic, coverings of, ii 88 
Cornea, i 87 

lamina of, i 87 
nerves of, i 88 
non-vascularity of, i 88 
proper substance of, i 87 
Corneal corpuscles, i 87 
Cornculum laryngis of Santorini, i 
178 

Cornua Ammonis, i 55 
coccygea, ii 109 
of lateral ventricles, i 53 
sacralia, ii 108 
Corona radiata, ii 58 
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Coronana ventnouli, ii 23 
Coronoid process, i 362 
Corpora albioantia, i 39 
cavernosa, ii 140 

of the clitoris, ii 172 
gonioulata, i 52 
qnadrigemma, i 50 
striata, i 52 

function of, i 5S 
topographical relation of, i 
59 

Corpus albicans, i 53 
Arantii, i 2S2 
callosum, i 57 

peduncles of, i 37 
ventricles of, i 58 
dentatum, i 45 
fimbnatum, i 43 
Highmorianum, ii 147 
luteum of menstruation, ii 124 
of pregnancy, ii 124 
spongiosum, bulb of, ii 165 
urethrae, n 140 

Corpuscles, Malpighian, of the spleen, 
11 60 

of the blood, i 300 
Pacinian, i 417 
Corti, organ of, i 74 
rods of, 1 77 
tunnel of, i 77 
Costal cartilages, i 245 
Costo-coracoid membrane, i 338 
Cotyloid cavity, ii 230 
Cowper’s glands, ii 137 
Cranial nerves, i 38 

deep origins of, i 44 
Cranio cerebral topography, i 32 
Cremaster muscle, ii 86 
Cribriform fascia, ii 95 
Crista, 1 72 

acoustica, i 75 
“ Crow’s-feet,” i 82 
Crura eerebri, i 39 

of the cerebellum, i 49 
of the fornix, i 52 
Crusta, 1 39 
Crystalline lens, i 102 
Cuneiform eartilages, i 178 
Cupola, 1 73 

Curved lino of the occipital bone, 1 6 
Cutaneous muscle of the sealp, i 11 
Cuvier, duets of, ii 29 
Cyphosis, n 190 

D 

Dartos, ii 143 
Deciduous teeth, i 151 


Decussation of the optio nerve, i 38 
Deep abdominal opening, ii 16 
fascia of the arm, i 351 
of the forearm, i 379 
Deltoid muscle, i 334 
insertion of, i 33o 
Diaphragm, i 249, 320 

aortic opening of, i 321 
artencs of, i 322 
central tendon of, i 320 
crura of, i 321 

height of arches of, in respira- 
tion, 1 322 
leaflets of, 1 321 
muscular portion of, i 321 
nerves of, i 322 

observations upon contractions 
of, 1 273 

oesophageal opening of, i 321 
opening for inferior vena cava, 
1 321 

relations of upper surface of, to 
contents of thorax, i 309 
tendinous arches of, i 321 
Diastole of the heart, i 277 
Digital extremities or phalanges, i 
396 

fossa, II 19 
Diploe, 1 3 

Diploic structure of the skull bones, 
1 14 

veins, 1 15 

Direct sensory tracts, i 58 
Disk, intervertebral, i 241 
Dislocation of elbow, i 370 
of patella, ii 292 
of shoulder, i 336 
^ Dislocations at the ankle joints, ii 
360 

of the hip, 11 238 
Diverticulum of Meckel, ii 3 
Double ohm, i 191 
Douglas, fold of, ii 15 
pouch of, 11 31 

recto-vaginal pouch of, ii 112 
Duct, cochlear, i 75 
lymphatic, i 227 
nasal, i 80, 113 
of Bartholin, i 164 
of Rivinus, 1 164 
of Stonson, i 131, 149 
of Wharton, i 165 
pancreatic, ii 57 
thoracic, i 227, 232, 318, ii 
81 

termination of, i 318 
valves of, i 318 
Ducts, ejaculatory, ii 136 


Ducts, hepatic, ii 54 
of Cuvier, ii 29 

Ductus arteriosus, i 290, 303, 304 
communis cholcdochus, ii 25, 55 
cjaculatonus, ii 150 
reunions, i 77 
venosus, 1 304 
Duodenal glands, ii 41 
Duodenum, ii 24 

ascending portion of, ii 24 
descending portion of, ii 24 
flexures of, ii 25 
termination of, ii 25 
transverse portion of, ii 24 
Dura mater, i 15 
arteries of, i 17 
lateral sinuses of, i 18 
nerves of, i 19 

of the spinal cord, ii 192 
sinuses of, i 18 
veins of, 1 18 

E 

Bar, external meatus of, i 60 
region of, i 00 
Ear stones, i 75 
Elbow, dislocations of, i 370 

fractures in relation to, i 371 
landmarks of, i 307 
movements of, i 365 
passive motion of, after injuries, 
1 365 

region of, i 362 
suporflcml veins of, i 367 
Elbow-joint, 1 303 

amputation of, i 371 
injuries to, i 372 
resection of, i 371 
Eminence, auditory, i 50 
canine, i 144 
cinereous, i 50 
frontal, i 5, 33 
hypothonar, i 409 
ilio pectineal, ii 103 
parietal, i 6, 33 
thonar, i 409 

Emincntia collateralis, i 55 
Emissary \eins, communications of, 
1 18 

from the cochlea, i 79 
Encephalon, i 24 
Endocardium, i 248 
Endolymph, i 74 
Epicardium, i 275 
Epicondylo, internal and external, i 
348 

Epicranium, i 13 
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Epiglottis, 1 178 

Epistaxis in relation to the superior 
longitudinal sinus, i 19 
Epoophoron, ii 115 
Excision of the elbow-joint, i 371 
^ of the knee-joint, lu 293 
Eustachian tube, i 67, 173 

pharyngeal opening of, i 
112 

valve, 1 278, 303 
External capsule, i 54 
malleolus, ii 298 
meatus of ear, i 60 
Extremity, upper, i 223 
Eye, 1 79 

accommodation of, for vision, i 
101 

dangerous area of, i 99 
Eyeball, i 96 
Eyebrow, i 80 
Eyelashes, i 83 
Eyelids, i 81 

F 

Face, arteries of, i 123 

deep structures of, i 136 
development of, i 150 
fat in suboutaneous tissue of, i 
117 

landmarks of, i 116 
lymphatic vessels of, i 125 
muscles of, i 119 
region of, I 116 
sensory nerves of, i 125 
skin of, 1 116 
Facial artery, i 123 
markings, i 117 
nerves, origin of, i 41 
vein, 1 125 

Falciform process of fascia lata, ii 
96 

Fallopian tube, fimbrioe of, ii 113 
pavilion of, 11 113 
tubes, anatomy of, ii 123 

and ovaries as they appear 
when examined in the 
body, 11 115 
in still, 11 113 

Fallopius, aqueduct of, i 69 
Falx cerebelli, i 16 
cerebri, i 16 

Fascia, Abernethy’s, ii 75 
anal, ii 127 
axillary, i 338 
bicipital, 1 351, 368 
buooo pharyngeal, i 149 
Cloquet’s, II 97 


Fascia, Colles’s, ii 163 
cribriform, ii 95 
deep cervical, i 193 

development of, i 197 
external layer of, i 194 
induence of, against 
atmosphencpressure, 
1 197 

internal layer of, i 195 
reflections of, i 194 
of the thigh, 11 245 
dentata, i 29, 57 
external spermatic, ii 12, 85 
extra-peritoneal, ii 16, 86, 216 
extra-pleural, i 262 
iliacus, 11 69 
ilio-psoas, 11 69 
infundibuliform, ii 16, 87 
intercolumnar, ii 12, 85 
internal spermatic, ii 16, 87 
isohio-reotal, ii 127 
laryngeal, i 179 
lata, II 95, 245 

iliac portion of, ii 95 
intermubonlar septa of, ii 
246 

pubic portion of, ii 95 
lumbar, ii 36, 177, 215 
masseteric, i 123 
obturator, ii 127 

canal of, for the pudic ves- 
sels, II 228 
of the arm, i 351 
over the anterior surface of the 
thorax, i 353 
palmar, i 411 
parotid, 1 130 
pelvic, 11 II6, 126 

visceral layer of, ii 127 
plantar, ii 347 

in flat-foot, 11 348 
popliteal, 11 284 
post-pharyngeal, i 175 
prevertebral, i 195 
propria, ii 87 

of Cooper, ii 17 
of femoral hernia, ii 100 
psoas, 11 69 
recto-vesical, ii 127 
Riohet’s, 11 17 
spermatic, ii 144 
suboutaneous, over the arm, i 
349 

sub-pubic, 11 127 
superficial, of the groin, ii 83 
of the thigh, 11 243 
of the upper part of the 
thigh, II 94 


Fascia, temporal, i 14 

transversalis, so called, ii 86 
triangular, ii 15 
vesico-vaginal, ii 117 
Fasciculi teretes, i 46, 50 
Fat in abdominal wall, ii 5 
Fauces, i 170 

Feet, position of, in utero, ii 359 
Femoral arch, ii 94 
canal, ii 97, 254 
deep arch, ii 97 
hernia, ii 99 

seat of stricture of, ii 100 
opening, ii 94, 97 

dififerencos between male 
and female, ii 97 
position of, 11 94 
ring, so called, ii 99 
vein, II 257 
Femur, ii 240 

adductor tubercle of, ii 241 
condyles of, ii 241 
development of, ii 269 
fractures of, ii 265 

at lower end, ii 268 
at upper end, ii 236 
below the lesser trochanter, 
11 267 

intercondyloid notch of, ii 241 
neck of, observations upon 
changes of angle of, ii 237 
popliteal surface of, ii 241 
shaft of, 11 243 

structure of, as seen upon longi- 
tudinal section, II 270 
symptoms of fracture of nock of, 
11 237 

trochlear surface of, ii 241 
tubercle of, ii 230 
upper end of, ii 229 
Fenestra ovalis, i 66 
rotunda, i 66 
Fibres, association, i 59 

of medullary substance of tho 
cerebrum, i 58 

Fibro-oartilage, inter articular, i 
136 

intervertebral, i 215 
triangular, i 397 
Fibula, 11 297, 321 

fracture of, ii 320, 360 
head of, ii 298 

relations of, to tho tubercle 
of tho tibia, II 282 
shaft of, II 298 
Filum terminate, ii 195 
Fimbrim, infundibulo-ovarian, ii 1 1 5 
Fissura palpebrarum, i 81 
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Fissure, anterior median, of medulla 
oblongata, i 44 
oaloarme, i 29 
central, of Rolando, i 30 
dentate, i 57 
Glaserian, i 66, 139 
hippocampal, i 29 
in upper hp,i 149 
interparietal, i 29 
intra-lobular, of brain, l 30 
longitudinal, i 26, 37 
of ductus ^ enosus, ii 62 
of gall-bladder, ii 52 
of inferior i ena cava, ii 62 
of Rolando, i 27 
of Santorini, i 61 
of Sylvius, 1 27 

branches of, i 27 
parieto-oceipital, i 29 
posterior median, of medulla 
oblongata, i 45 
primary, of brain, i 27 
secondary, of brain, i 27 
spheno-maxillary, i 80 
sphenoidal, i 79 
transv erse, of Bichat, 1 29 
transverse, or portal, ii 52 
Fistula in ano, operation of, ii 161 
Flat-foot, 11 328, 359 
Flocculus of the cerebellum, i 47 
Fluid, oerebro spinal, ii 193 
Foetal circulation, i 303 
heart, i 303 
Fold or folds 

aryteno-epiglottic, i 178 
axillary, i 338 
gleno-hnmeral, j 334 
glosso epiglottic, 1 163 
of Douglas, 11 15 
ovario pelvic, ii 115 
pleuro colic, ii 36 
vestigial, 1 276 
Follicles, Graafian, ii 124 
sebaceous, of nose, i 109 
Fontanelles, i 3 

Foot, antero posterior arch of, ii 327 
deep fascia over dorsum of, ii 
344 

deep or plantar fascia of, ii 347 
digital nerves of, ii 343 
eversion of, in fractures of the 
thigh, II 267 
imprint of, ii 328 
interosseous ligaments of, ii 332 
landmarks of, ii 337 
lines and articulations of, ii 338 
longitudinal arch of, ii 327 
• partial amputations of, ii 363 


Foot, phalanges of, ii 330 
region of, ii 322 
skeleton of, ii 327 
skin of dorsal surface of, ii 339 
of solo of, 11 340 
subcutaneous fascia of solo of, 
11 340 

transverse digital furrow of, ii 
347 

half-arch of, ii 328 
Foramen or foramina 

anterior condyloid, i 167 
emoum of frontal bone, i 10, 
116 

of modulla oblongata, i 45 
of tongue, 1 161 
dental, i 139 
ethmoidal, i 80 
greater sciatic, n 107 
in transverse process of sixth 
cervical vertebra, i 216 
infra orbital, i 127, 144 
intervertebral, i 315, ii 182 
jugular, 1 203 
lesser sciatic, ii 107 
magnum, i 232 
mastoid, i 6 
mental, i 139 
obturator, ii 103 
of Magondio, i 21, 50, ii 193 
of Monro, 1 61 
of Scarpa, i 147 
of Stenson, i 147 
of Vosalius, 1 125 
of Winslow, 11 20, 29, 33 
optic, 1 79 

ovale, of the heart, i 278 

of the sphenoid bono, i 139 
parietal, i 6 
sacral, ii 107 
spinosum, i 139 
stylo mastoid, i 69 
supra orbital, i 5 
supra-trochlcar, i 348 
Thebesii, i 279 

* Forearm, amputation through the 
middle of, i 396 
bones olj in relation to surfaces, 

1 376 

branches of radial artery in, i 
389 

of ulnar artery in, i 39 1 
contour of, i 377 
cutaneous nerves of, i 378 
deep fascia of, i 379 
movements of, in pronation and 
supination, i 376 
muscles of, i 379 


Forearm, region of, i 372 
Formatio reticularis, i 46 
spinalis, 11 199 
Fornix, i 51 

anterior pillars of, i 52 
conjunotivm, i 85 
crura of, i 52 

Fossa, antccnbital, i 352, 367 
anterior nasal, 1 107 
canine, i 144 
coronoid, i 348 

digital, of the neck of the femur, 
ii 229 

of the poritononm, ii 19 
hyaloid, i 103 
ineisno, i 144 

infra-spinous, of scapula, i 233 
ischio rectal, ii 160 
jugular, 1 203 
lachrymal, i SO 
nasal, i 111 
navicularis, II 137 
olecranon, i 348 
ovalis, of the antihcliv, i 61 
of the heart, i 278 
Bcaphoidcn, i 01 
spbeno maxillary, i 142 
supra spinou", of scapula, i 233 
Fovea acctabuli, ii 103, 230 
anterior, i 50 
capitis, u 229 
centralis of retina, i 105 
hcmi clliplicn,! 72 
bcmisphmnca, i 72 
posterior, i 50 
* Fracture or fractures 

at base of skull, symptoms oi) 
1 7 

at upper end of femur, n 
236 

Barton’s, of wrist, i 373 
Colles’s, 1 395 

green stick, of olaviolo, i 327 
intra capsular, of hip, ii 236 
of bones of forearm, i 394 
of olav lole, i 327 
of elbow, 1 370 
of fibula, II 320 
of humerus, i 261 
of log, 11 319 

of petrous portion of temporal 
bono, 1 78 
of ribs, 1 245 
of shoulder, i 337 
of skull by oontro coup, i 15 
of thigh, methods of meas- 
urement for shortening of, ii 
267 
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* Fraotare or fractures 
of the tibia, ii 320 
of the upper end of the tibia, 
11 292 

of the upper part of the femur, 
11 69 

Frsena labiorum, i 149 
Frasnula, i 47 
Frffiuulum clitoridis, ii 169 

of the oriOee of the bile duet, 
11 41 

prseputii, 11 140 
pudendi, ii 169 
Framum epiglottidis, i 163 
Imguffi, 1 162 

Friction sound consequent upon in- 
flammation of the pleura, i 261 
Frontal artery, i 8, 95 
eminences, i 5 
lymphatics, i 10 
sinuses, i 5 
veins, 1 9 

Function of the oerebellum, i 49 
Furrow in the front of the leg as a 
guide to the anterior tibial artery, 
11 301 

Furrows of the abdomen, ii 2 
of the brain, i 25 

G 

Qalea capitis, l 11 
Oaten, veins of, i 52 
Oall bladder, ii 56 

position of fundus of, ii 20 
Gall-stones, ii 57 
Ganglia, intra cardiac, i 287 

lumbo sacral chain of, ii 77, 78 
on posterior roots of spinal 
nerves, ii 203 

sympathetic, in the thorax, i 
319 

Ganglion, Arnold’s, i 204 

cardiac, of Wrisberg, i 285 
ciliary, i 94 
coccygeal, ii 78 
diaphragmatic, i 322 
Gasserian, i 41, 142 
impar, n 78, 157 
in relation to the circumflex 
nerve of the shoulder, i 346 
inferior cervical, of the sympa- 
thetic nerve, i 220 
jugular, 1 205 
Meckel’s, i 69, 142 
middle cervical, of the sympa- 
thetic nerve, i 219, 233 
of Andersoh, i 205, 219 
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Ganglion, otic, i 144 
petrosal, i 205 
semilunar, ii 77 
spheno palatine, i 69, 142 
spiral, 1 78 
SuhmaxiIIary, i 169 
superior, of the sympathetic 
nerve, i 219 
Ganglionic arteries, i 23 
Gastric follicle, ii 38 
juice, II 40 

Genu of the corpus callosum, i 57 
Gimbernat’s ligament, ii 11, 85, 96 
Glabella, i 5 

Gladiolus, or mesostemum, i 246 
Gland or glands 

axillary, in relation to cancer, i 
251 


bronchial, i 271 
buccal, 1 149 
cardiac gastric, ii 38 
ceruminous, i 64 
coeliac lymphatic, ii 80 
duodenal, ii 41 
epigastric lymphatic, ii 84 
external iliac lymphatic, ii 157 
femoral lymphatic, ii 255 
inferior hypogastric lymphatic, 
11 134 
labial, 1 149 
lachrymal, i 83 
lumbar lymphatic, ii 80, 167 
lymphatic, at the elbow, i 369 
in popliteal space, ii 290 
of the axilla, i 346 
over psoas muscles, ii 80 
mammary, i 250 
lobes ofj 1 250 
milk-dncts of, i 250 
Meibomian, i 83 
molar, i 149 
of Bartholin, ii 172 
of Brunner, ii 41 
of Cowper, ii 137, 166 
of Lieberkuhn, ii 41 
of Littrfi, 11 137 
of Imsobka, ii 73 
of Peyer, ii 41 
of the intestine, ii 46 
palatine, i 157 
peptie, 11 38 
pineal, i 51 
prostate, ii 134 
pulmonary lymphatic, i 271 
sebaceous, i S3 
solitary, ii 43 
sublingual salivary, i 164 
Bubmaxillary salivary,! 164,199 


Gland or glands 

sub stomal, i 251 
sub-urethral, ii 137, 166 
superficial lymphatic, in relation 
to Poupart’s ligament, ii 95 
sweat-, of the hand, i 411 
tbjmus, 1 223, 240, 260 
tracheal, i 237 
uterine mucous, ii 120 
Glandulm agminatm, ii 43 
concatenatm, i 227 
Nabothi, 11 120 
odoriferm, ii 140 
Gians olitoridis, ii 169 
penis, II 137 
Glaserian fissure, i 66 
Glisson, capsule of, ii 35, 53 
Glosso-pharyngeal nerve, distribu- 
tion of, 1 167 
origin of, 1 43 
Glottis, 1 179 

respiratory area of, i 180 
vocal area of, i 180 
Gluteal fold, 11 220 
region, ii 220 

landmarks of, ii 220 
Glycogen, ii 66 

Goll, posterior median column of, ii 
197 

Graafian follicles, ii 124 
Groin, II 81 

landmarks of, ii 83 
skin over, ii 83 
superficial fascia of, ii 83 
Groove, aunculo ventricular, i 270 
bicipital, production of, i 361 
for the nlnar nerve, 1 359, 309 
interauricular, i 276 
interventricular, i 270 
musoulo-spiral, i 351 
pnmitive dental, i 151 
Gnbernaculum testis, ii 86, 89 
Gums, 1 150 
Gyri operti, i 32 
Gyrus fornicatus, i 67 

H 

Hmmatoblasts, i 301 
Hmmoglobin of the blood, i 300 
Hmmorrhoids, ii 47 
Hairs, auditory, i 75 
of the scalp, i 8 
over the back of the hand, I 408 
Haller, linea splendons of, ii 195 
Ham, II 284 

Hand, cutaneous nerve-supply of i 
417 
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Hand, heel of, i 409 
hollow of, 1 409 

median portion of, or metacarpus, 

I 396 

palm of, 1 409 
region of, i 396 
surface-markings of, i 406 
Hard palate, i 147 
Head, bones of, i 2 

development of, i 1, 3 
landmarks ot, i 1 
region of, i 1 
surface form of, i 1 
Heart, i 275 

anomalous condition of, i 289 
anterior surface of, i 275 
area of greatest dulness, i 310 
development of, i 305 
dimensions of, i 277 
fibrous skeleton of, i 284 
fcetal, 1 303 

location of apex of, i 310 
lymphatic vessels of, i 287 
nerves of, i 285 
position of apex of, i 308 
of base of, i 308 
within the thorax, i 275 
shape of, i 275 
sounds, 1 306 

propagation of, i 307 
reduplication of, i 307 
structure of, i 284 
within the thorax, examination 
of, 1 309 

Helicotrema, i 73 
Helix, 1 61 

fossa of, 1 61 

Hemispheres of cerebellum, i 47 
of cerebrum, i 26 
Henlo, loops of, ii 63 
Hepatic artery, ii 54 
ducts, 11 54 

Hernia, anatomical peculiarities of, 

II 100 

congenital, ii 91 

condition predisposing to, 
11 81 

umbilical, ii 3 
diaphragmatic, i 322 
direct inguinal, ii 93 
encysted, ii 92 
femoral, ii 99 

indirect or oblique inguinal, ii 
91 

infantile, ii 92 
umbilical, ii 3 
into the vaginal tunic, n 92 
lumbar, ii 216 


Hernia, median ventral, ii 3 

position of stricture of, in oblique 
inguinal, ii 92 
sac of, II 91 
scrotal, 11 91 
Herophili, toroular, i 18 
Hesselbaob’s triangles, ii 19, 93 
Hoy, ligament of, ii 96 
Hiatus Fallopii, i 69 

sapbenus posterior, ii 262 
semilunaris, i 351, 359 
Highmore, antrum of, i 133, 144 
Hip, abductors of, ii 235 

* dislocations of, ii 238 
essential points in reduction of 

dislocations of, ii 239 
extensors of^ ii 233 
external rotators of, it 230, 

235 

flexors of, ii 233 
internal rotators of, ii 235 
intra capsular fractures of, ii 

236 

movements of, ii 233 
region of, ii 229 

Hip disease, pain at the knee in, ii 
236 

Hip joint, 11 229 

* amputation at, ii 239 
arteries of, u 235 
capsular ligament of, ii 231 
disease, oharactonstio positions 

of the lower extremity in, ii 
235 

nerves of, ii 235 
range of motion of, n 231 
synovial membrane of, ii 233 
Hippocampus major, i 52, 67 
minor, i 55 

Hollow formed by the extensor mus- 
cles of the thumb, i 408 
of the armpit, i 338 
of the hand, i 409 
Horner’s musole, i 85 
Horny band of Tarinus, i 64 
Houston's valves, ii 46 
Huguior, canal of, i 71 
Humerus, anatomical neck of, i 
332 

bicipital grooie of, i 332 
epicondylcs of, i 348, 365 
Hunter's canal, ii 255 
Hyaloid membrane, i 103 
Hydatids of Morgagni, ii 123 
Hydrocele, ii 147 

encysted, of the cord, ii 92 
Hymen, ii 171 
Hypoglossal nerve, i 167 


I 

Heo crooal valve, ii 45 
Ileo-colio valve, ii 45 
Ileum, 11 20, 40, 102 
Improssio cohea, «i 63 
ronalis, ii 53 

Impression, subclavian, i 255, 325 
Incisura, i 61 
Incus, 1 67 

Infundibula of tbe lungs, i 269 
Infundibulum at the baso of the 
brain, i 39 
of the nose, i 6, 113 
or conus arteriosus, i 279 
Inguinal canal, ii 11, 17, 87 
pouches, 11 19, 87 
region, II 81 
tract, II 16, 87 
Inion , 1 6 
Instep, 11 327 

* amputations at, ti 363 
Insula, 1 29 

Intorcarotic body, i 203 
Internal car, or labyrinth, i 60 
malleolus, ii 297 
Intcrspinal veins, ii 191 
Intervertebral fibre cartilages, ji 
187 

Intestinal canal, lymphatic vessels 
of, II 43 
glands, 11 41 
Intestine or intestines 
convolutions of, ii 30 
large, ii 44 

lymphatic vc'scls of, ii 47 
sacculation of, ii 44 
mcasuremeuts of, ii 30 
small, 11 40 

coats of, 11 40 

villi of mucous lining of, ii 41 
Intumesoentm gangliformis, i 69 
Ins, 1 99 

pigment oolls of, i 100 
Ischium, 11 102 
Isthmus fauoium, i 170 
Iter a tertio ad quartum vcntriou- 
lum, 1 50 
antonus, i 66 
postorius, 1 66 

J 

Jadolot’a lines, i 117 
Jaw, ramus of, i 139 
Jejunum, ii 20, 40 
Joint or joints 
ankle, ii 329 
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Joint or joints 

astragalO'Caloanean, ii 331 
astragalo-oaloaneo-scaphoid, ii 

331 

between tho metacarpal bone of 
the thumb and tho trapezium, 
1 401 

between the pisiform and cunei- 
form bones, i 398 
calcaneo cuboid, ti 331 
carpal and metacarpal, i 401 
claTioulo-acromial, i 324 
costo vertebral, i 241 
elbow-, 1 363 
enarthrodial, i 332 
femoro patellar, ii 2f3 
femoro-tibial, ii 273 
ginglymus, i 363 
bip-, 11 229 

inferior tibio-fibular, ii 299 
radio-ulnar, i 375 
intercarpal, i 397 
interphalangeal, i 402 
intertarsal, ii 331 
tnuokle, i 404 
metacarpal, i 402 
metacarpo-phalangeal, i 402, 
410 

metatarso-phalangeal, ii 336 
radio carpal, or wrist-, i 397 
Bcapho cuneiform, ii 332 
shoulder-, i 332 
sterno elaricular, i 324 
superior radio-ulnar, i 364 
tibio fibular, ii 299 
tarso metatarsal, ii 335 
temporo maxillary, i 136 
movements of, i 137 

K 

Kidney, calyces of, ii 62 
cortical arches of, ii 62 
columns of, ii 62 
substance of, ii 62 
floating, n 05 
function of, ii 65 
infundibula of, ii 62 
lymphatic vessels of, ii 64 
medullary rays of, ii 62 
substance of, ii 62 
minute anatomy of, ii 62 
movable, ii 65 
nerves of, u 64 
of the foetus, ii 65 
papillm of, 11 62 
pelvis of, 11 62 
position of, n 61 


Kidney, pyramids of Malpighi, ii 
62 

relations of, ii 61 
relative positions of, in the loins, 
11 216 

tubules of, 11 62 
tunica albuginea of, ii 62 
Knee, ankylosis of, ii 291 
articular rete of, ii 256 
bones of, ii 271 
* dislocations of, ii 293 
landmarks of^ ii 281 
movements at, ii 280 
pain at, in hip disease, ii 236 
position of, in disease of the 
joint, 11 291 
region of, ii 271 
relations of tendons about, ii 
279 

semilunar fibre cartilages of, ii 
277 

skin over tho front of, n 281 
supra-patellar flat above, ii 249 
surface anatomy of, ii 281 
Knee-joint, ii 273 

amputation at, n 278, 294 
disease of, ii 291 
t operation of excision of, ii 
293 

synovial membrane of, ii 278 
Kneepan, ii 271 

L, 

Labia cerebri, i 58 
majora, ii 169 
minora, ii 169 
Labium tympanioum, i 74 
vestihulare, i 74 

Labyrinth, or internal ear, i 60, 72 
membranous, i 74 
vestibule of, i 72 
Lachrymal canal, i 113 
fossa, 1 80 
nerve, i 94 
sac, 1 86, 113 
Lacteal vessels, ii 43 

commencement of, ii 41 
Lacteals, ii 48, 80 
Lacuna musculosa, ii 94 
vasculosa, ii 94 
Laous lachrymalis, i 85 
Lambda, i 2, 33 

Lamina, anterior limiting, or elastic, 
of Bowman, i 87 
cinerea, i 37 
cribrosa, i 78, 96 
fusca, 1 97 


Lamina ossea, i 73 

posterior elastic, of Descemot, i 
87 

reticularis, i 77 
spiralis, 1 73 
vitrea, i 99 

Landmarks of the ankle and the 
foot, 11 337 

Larynx, accessory cartilages of fe- 
male, I 179 
arteries of, i 184 
cartilages of, i 176, 177, 178 
cavity of, 1 175 

comparison of, in tho child and 
in the adult, i 189 
extrinsic muscles of, i 183 
framework of, i 176 
intrinsic muscles of, i ISO 
lodgement of foreign bodies in, 
i 178 

lymphatic vessels of, i 186 
mobility of, i 186 
nerves of, i 185 
region of, i 175 
sensibility of, i 185 
veins of, 1 184 
ventricles of, i 179 

Lateral tracts, i 45 
ventricles, i 53 
cornua of, i 53 
digital cavities of, i 65 
■>' operation for tapping, i 
60 

position of, i 60 

Leg, * amputation through tho mid- 
dle ol^ 11 321 
calf of, 11 301 
cutaneous nerves of, ii 301 
deep fascia of, ii 303 
fractures of, ii 319 
muscles of tho back of, ii 310 
on tho front of, ii 304 
on the outer side of, ii 309 
region of, ii 294 
skin over, ii 301 
superficial lymphatic vessels of, 
11 303 

veins of, 11 301 
surface-form of, ii 300 
transverse expansion of deep 
fascia of, 11 313 
Lens, capsule of, i 102 
crystalline, i 102 
function of, i 103 
nucleus of, i 103 
suspensory ligament of, i 102 
Lenticular nucleus, i 54 
Leucocj tes, 1 301 
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Iiieborkuhn, glands of, ii 41 
Bimple folholes of, i\ 41 
Ligament or ligaments 
alar, n 277 

annular, at the ankle, ii 345 
ano-oooeygeal, u 161 
anterior and posterior, of the 
olbow-jomt, 1 3G4 
and posterior, of tho uterus, 
11 112 

and posterior common, of 
the spine, ii 188 
and posterior radio ulnar, i 
375 

annular, i 413 

at tho ankle, ii 345 
astragalo fihular, ii 329 
chondro sternal, i 240 
common spinal, i 217 
inferior tibio fibular, ii 299 
middle, and postonar costal 
transverse, i 242 
oooipito atlantie, i 217 
of tho ankle, ii 329 
of tho knoo, ii 274 
of the wrist, i 398 
superior tibio-fibular, ii 
298 

astragalo calcanean, ii 331 
auricular, i 01 

broad, of the uterus, ii 32, 112 
calcaueo-astragaloid, ii 331 
caloaneo cuboid, ii 331 
calcaneo-fibular, ii 329 
capsular, of ankle joint, ii 329 
of cervical vertebras, i 
217 

of olbow-joint, 1 361 
of hip joint, 11 231 
of inferior radio ulnar joint, 
1 375 

of knee, ii 275 
of metaoarpo-phalangoal 
joints, 1 402 
of shoulder, i 332 
of temporo-maxillary joint, 
1 37 

of wrist, 1 397 
cheek, ii 184 
coronary, u 278 

of the liver, ii 52 
costo-olavioular, or rhomboid, i 
324 

costo-coracoid, i 255 
cotjloid, 11 232 
crucial, 11 277 

deep posterior annular, ii 313 
deltoid, of the ankle, ii 329 


Ligament or ligaments 

dorsal, of the foot, 11 332 
ovtornal and internal, of tem- 
pore maxillary joint, i 
137 

and internal annular, at tho 
ankle, II 315 
lateral, of ankle, ii 329 
of wrist, 1 398 
falciform, ii 52 
of liver, 11 17 
fifth metatarsal, ii 348 
gostro phrenic, ii 37 
Qimbornat’s, ii 11, 85, 00 
glenoid, of metacarpal phalan- 
ges, 1 402 
of shoulder, i 331 
glosso-opiglottic, 1 178 
greater seintie, ii 105 
hyo epiglottic, i 178 
ilio femoral, ii 231 
ilio lumbar, ii 70, 105 
ilio pectineal, ii 91 
ilio tibiat, II 215 
inferior interosseous, of the leg, 
u 299 

thyroarytenoid, or true 
vocal cord, i 179 
intorarticular fibro-cartilagi- 
nous, of costo vortobral joints, 
I 241 

interohondral, i 216 
intorclavieular, i 324 
interlaminar, i 213 , ii 188 
internal lateral, of tho ankle, ii 
329 

of tho knee, ii 274 
of tho wrist, 1 398 
interosseous i 375 
of tho foot, 11 232 
of the log, 11 299 
intorspinous, 1 213, ii 189 
intrinsic, of auricular cartilages, 
i 63 

isohio femoral, ii 232 
lateral metaonrpo phalangeal, i 
385 

of elbow joint, 1 304 
of motaoarpo phalangeal 
joints, 1 402 
of the liver, ii 51 
of the uterus, ii 112 
patellar, ii 274 
lesser sciatic, ii 105 
long external lateral, of tho knoo, 
n 275 

plantar, ii 332 

metacarpal interosseous, i 401 


Ligament or ligaments 
oblique, i 375 

occipito - odontoid, or check, 
1 217, 11 184 
of Ilortin, 11 232 
of Bigelow, ii 232 
of llolvotius, 11 37 
of llcj, 11 96 
of tho bladder, ii 120 
of tho hip-joint, general func- 
tion of, II 233 
of tho pelvic viscera, ii 127 
of Wrisborg, ii 277 
of Zinn, 1 89 

on tho outer side of tho knee, ii 
274 

orbicular, i 363 
ovarian, ii 115 

palmar and dorsal intcrcarpal, 
1 399 

palpebral, i 82 
pbteno splenio, ii 35 
plantar, of tho foot, ii 332 
posterior, ii 275 

accessory, of costo vertebral 
joints, 1 241 
annular, i 407 
astrogalo-fibuHr, ii 329 
ntlanto atm), i 213 
common spinal, i 217 
inferior tibio-CbuIar, ii 300 
occipito atlantie, I 213,217, 
232 

of wrist, 1 398 
splenic, 11 35 

suponor tibio fibular, ii 
298 

thjro hyoid, 1 170 
Poupart’s, II 9, 84 
direction of, ii 11 
pterj go maxillary, i 122 
puhio, 11 105 
pubo femoral, ii 232 
round, of tho liver, ii 62 
of tho uterus, ii 115 
eaoro coccygeal, ii 109 
saoro-ihao, n 105 
short external lateral, of tho 
knee, n 275 
stellate, i 241 
sterno clavicular, i 324 
Sterne pericardial, i 259 
stylo hyoid, i 165, 172 
stylo -maxillary, i 131, 165, 
195 

sub pubic, 11 105 
superficial transverse, of tho 
webs of the fingers, i 412 
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Ligament or ligaments 

superior anterior annular, 11 345 
astragalo-Eoaphoid, ii 331 
tbyro - arytenoid, or false 
vocal cord, i 179 
supra-condyloid, i 379 
supra-pubie, ii 105 
supra spinal, ii 189 
suspensory, of axilla, i 338 
of axis vertebra, i 217 
of lens, 1 103 
of liver, 11 52 
of penis, 11 6, 140 
tbyro-epiglottic, i 178 
transverse, ii 230, 277 
intertarsal, ii 332 
of axis vertebra, i 217 
tarso metatarsal, ii 332 
tibio fibular, ii 300 
trapezoid, i 325 

triangular, anterior layer of, ii 
163 

in tbo female perineum, ii 
172 

in the perineum, posterior 
layer of, ii 166 
of the perineal region, ii 
165 

posterior layer of, ii 127 
visceral, ii 37 

within the knee-joint, ii 277 
Ligamenta alana, ii 277 
lata pulmonalia, i 267 
Bubflava, i 213 , ii 152 
suspensoria of the breasts, i 250 
Ligamentous action of tendons of 
the muscles about the shoulder- 
joint, 1 333 

function of long tendon of hiceps 
muscle, 1 352 
of muscles, ii 264 
Ligamentum apioum, ii 189 
arcuatum externum, ii 216 

of the diaphragm, i 
321 

internum of the diaphragm, 
1 321 

of the wrist, i 398 
arteriosum, i 305 
dentioulatum, i 195 
lambdoideum, II 345 
latum axiale, i 217 
mucosum, u 277 
nuchm, i 209 , n 189 
patollm, 11 274 
pectinatum iridis, i 97, 100 
postioum AVinslowii, ii 275 
pulmonale, i 261 


Ligamentum radiatum, i 399 
rectum, i 398 
spirale, i 74 
teres, ii 233 

* Ligation of the anterior tibial 
artery, ii 309 

of the brachial artery, i 356 
of the carotid artery, i 226 
of the dorsalis pedis artery, li 
344 

of the external iliao artery, ii 
76 

of the femoral artery, ii 257 
of the lingual artery, i 166 
of the posterior tibial artery, ii 
319 

of the radial artery, i 391 
of the subclavian artery, i 231 
of the ulnar artery, i 393 
Line, anterior inter-trochanteric, ii 
239 

ilio-pectineal, ii 102 
labial, 1 117 
nasal, i 117 
ooulo-zygomatic, i 117 
of axillary artery, i 343 
of brachial artery, i 356 
of N61aton, ii 220 
of radial artery, i 391 
of reference for the anterior 
tibial artery, ii 308 
of reference for the posterior 
tibial artery, ii 218 
of ulnar artery, i 393 
posterior inter trochanteric, ii 
230 

Linea alba cervicalis, i 236 
cephalica, i 410 
hepatioa, i 410 
ilio-pectinea, ii 109 
mensaliB, i 410 
quadrati, ii 225, 230 
semilunaris, ii 12 
spiralis, 11 230 
splendens (of Haller), ii 195 
transversa, ii 14 
vitalis, 1 409 
Lines of Jadolot, i 117 

of tbo articulations of the foot, 
11 338 

transverse, over wrist, i 406 
Lingula, 1 47 
Lip, hare , i 150 
Lips, nmvi of, i 149 

sensory papillm of, i 148 
upper and lower, i 148 
vermilion color of, i 148 
Liquor Ckitunnii, i 74 


Liquor Morgagni, i 103 
sanguinis, i 291 
Scarpm, i 74 
seminis, ii 141 
Lisfrano’s operation, ii 366 
Littre, glands of, ii 137 
Liver, II 49 

falciform ligament of, ii 17 
fissures of, ii 52 
functions of, ii 56 
in the new born child, ii 67 
ligaments of, ii 51 
lobes of, 11 52 
lymphatic vessels of, ii 55 
minute anatomy of, ii 53 
nerves of, ii 55 

pain in the right shoulder in 
diseases of, ii 56 
position of, 11 20 
relations of, ii 49 
Lobe or lobes 

anterior, or frontal, of the brain, 
1 26, 30 

central, of the brain, i 26, 32 
middle, or tomporo-sphcnoidal, 
of the brain, i 26 
of the cerebellum, i 47 
of the parotid gland, i 134 
opercular, i 31 
area of, i 35 

parietal, of the brain, i 26, 
30 

posterior, or occipital, of the 
brain, i 26, 31 
temporal, of the brain, i 32 
Lobule or lobules 
crescentic, i 47 
cuneiform, i 47 
cuneus, i 31 
digas‘no, i 47 
infraoentral, i 31 
marginal, i 47 
of the cerebellum, i 47 
of the ear, i 61 
of the parotid gland, i 131 
paracentral, i 31 
pulmonary, i 209 
quadrate, or prmouncus, i 31 
quadrilateral, of tbo ccrcbclluin, 

1 47 

tonsil, of the cerebellum, i 47 
Lobnlus caudatus, ii 53 
gracilis, 1 47 
quadratuE, ii 53 
Spigclii, 11 53 
Locus cocrulcus, i 50 
niger, 1 39 
Loin°, 11 215 
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Loins, lateral intonnusoulax septum 
of, II 215 

Lordosis, 11 190, 236 
Lower extremity, xi 220 

position of, in ohronio bip- 
joint disease, ii 235 
level of the cerebrum, i 33 
limb, normal length of, ii 267 
Lower, tuborolo of, i 279 
Lumbar aponeurosis, ii 177 
fascia, 11 177, 215 
plexus, 11 204 

of spinal nerves, ii 78 
region, ii 215 

relative position of the colon 
in, 11 216 

relative position of the kid* 
noys in, n 216 
Lumbo sacral cord, ii 79 
Lungs, 1 263 

apox and base of, i 263 
degree of their expansion, i 264 
elastic tissue of, i 269 
groat fissure of, i 267 
height of, upon right and loft 
side at root of ncok, i 262 
limitations of their expansion, i 
265 

lobes of, 1 267 
lobules of, I 269 
mode of detection of degree of 
their expansion, i 312 
observations on tho approxima- 
tion of their anterior edges, i 
264 

oedema of, i 270 
previous to birth, i 305 
roots of, 1 267 

spongy texture of, in medico- 
legal investigations, i 270 
structure of, i 269 
Lusohka, glond of, ii 73 
Lymph, ii 49 

paths, 1 301 , ii 48 
sinus, 11 48 

space, great cerebral, i 23 
Lymphatic capillaries, ii 48 
compartment, ii 97 
duct, 1 227 
follicles, 11 48 
gland or glands 

above the internal epioon- 
dyle, 1 369 

at the back of tho pharynx, 
1 175 

deep cervical, i 227 
external iliac, ii 157 
extra parotid, i 133 


Lymphatic gland or glands 
femoral, ii 95, 255 
in relation to tho posterior 
border of tho storno-mas- 
toid ffiusolo, 1 206 
in relation to saphenous 
opening in tho popliteal 
fascia, 11 303 

in tho submaxiUary tri- 
angle, 1 199 
intra parotid, i 133 
lumbar, ii 167 
of tho axilla, i 3 16 
of tho lung, 1 271 
of tho mesocolon, ii 47 
posterior mediastinal, 1 313 
pulmonary, i 271 
sub sternal, i 259 
superficial, of tho neck, i 
193 

plexus, median aortic, i 80 
sacral plexus, ii 157 
system, ii 48 
trunks, 1 all cs in, 11 81 
vessels, frontal, i 10 

in relation to tho larger 
arteries and veins, i 290 
minute anatomy of, ii 48 
occipital, 1 10 
of tho abdomen, ii 80 
of tho abdominal wall, ii 7 
of tho breast, i 251 
of tho face, i 125 
of tho fingers and hands, i 
417 

of tho foot, 11 341 
of the groin, ii 84 
of tho heart, i 287 
of tho intestinal canal, ii 
43 

of tho kidney, ii 64 
of the large intestine, ii 47 
of tho larynx, i 186 
of the liver, ii 56 
of tho nose, i 111 
of the pancreas, ii 59 
of the pelvis, ii 157 
of tho poms, 11 142 
of tho pharynx, i 175 
of tho scalp, i 10 
of the spleen, ii 60 
of tho supra-ronal capsule, 
11 68 

of tho testicles, ii 150 
of the tongue, i 170 
of the tonsil, i 171 
of tho vagina, ii 118 
parietal, i 10 


Lymphatic gland or glands 
pulmonary, i 271 
j Lj mphatics, deep, ii 48 
I gluteal, 11 157 
obturator, ii 157 
of tho bladder, ii 133 
of tho scrotum, ii 144 
pudio, II 157 
sciatic, 11 157 
superficial, ii 48 
of tho foot, 1 355 
of tho knee, ii 284 
of the leg, H 303 

Lymphoid tissue of tho tongue, i 
163 

Lyra, i 63 

M 

Macula cribrosn, i 72 
lutca, i 105 

Magondio, foramen of, i 50 , n 193 
Malleolus, external, ii 298 
internal, ii 297 
Malleus, i 67 

Malpighi, pyramids of, ii 62 
Malpighian corpuscles of tho sploon, 
11 60 

glomerulus, ii 63 
Mammary glands, i, 250 

development of, in tho male, i 
251 

Bupornumorary, in tho female, i 
251 

Monubrmm, or prestomnm, i 246 
Margo aoutus, i 277 
obtuBus, i 277 
Mastoid antrum, i 6 
colls, 1 6 
foramen, i 6 
processes, i 6 
vein, 1 9 

Matrix of tho nails, i 417 
Meatus, internal auditory, i 78 
unnarius, n 137 

in tho female, ii 171 
Meatuses, nasal, i 111 
Meckel’s ganglion, i 69, 142 
Mediastinum, anterior, i 197, 259 
posterior, i 263, 312 
superior, i 236, 260, 318 
testis, 11 147 
Medulla oblongata, i 44 
spinalis, ii 195 
Medullary capillaries, i 24 
velum, posterior, i 49 
superior, i 49 
Meissner, plexus of, ii 44 
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Membrana basilaris, i 73 

limitans, external and internal, 
of tbe retina, i 106 
pupillaris, 1 101 
Bacoiformis, i 375 
teotoria, i 74 
tympani, i 65 

secundaria, i 67 

Membrane, costo coracoid, i 255, 
338 

hyaloid, i 103 
interosseous, i 375 
of the leg, 11 299 
mucous, of the nose, i 115 
of Eeissner, i 74 
pituitary, i 113 
supra choroid, i 97 
synovial, of elbow-joint, i 365 
of shoulder-jomt, i 334 
of wrist joint, 1 397 
thyro-hyoid, i 176 
Meningeal arteries, i 17 
Mercier, bar of, ii 133 
Mesenteric superior vessels, ii 21 
Mesentery, ii 21, 32, 35 
attachment of, ii 36 
Mesocolon, ii 32 
sigmoid, 11 32 

attachment of, ii 36 
transverse, ii 32 

attachment of, ii 36 
formation of, ii 33 
Mesorohium, ii 91 
Mosorectum, ii 32 

attachment of, ii 37 
Metacarpal bones, i 399 
Metacarpus, i 396 
Metatarsus, ii 322 
Middle ear, or tympanum, i 60 
thyroid veins, i 203 
Mitral regurgitation, i 308 
valve, 1 308 
Moderator, i 281 
Modiolus, 1 73 
Monro, foramen of, i 51 
Mons pubis, 11 6 
Veneris, ii 169 
Monticulus cerebelli, i 47 
Morgagni, hydatids of, ii 123 
sinus of, 1 172 

Motor area of the brain, i 27, 35 
colls, position of, in tbe gray 
matter of the brain, i 35 
nerves of the face, i 128 
oculi nerve, i 91 

Mouth, angles or corners of, i 148 
cavity of, 1 156 

formation of, in the foetus, i 156 


Mouth, region of, i 148 
roof of, 1 156 
vestibule of, i 149 
Mucous membrane of the bladder, ii 
132 

Muscm volitantes, i 105 
Muscle or muscles 

abductor hallucis, ii 351 
magnus, ii 253 
minimi digiti, of the foot, 
11 352 

minimi digiti, of the hand, 
1 405 

ossis metatarsi minimi digi- 
ti, 11 348 
pollicis, 1 404 
accelerator urinm, ii 164 
adductor brevis, ii 252 
longus, 11 252 
obliqnus hallucis, ii 332, 
352 

of the thigh, 11 251 
action of, 11 253 
anconeus, i 387 
antitragicus, i 63 
arytmnoideus, i 178 
aryteno-opiglottic, i 183 
arytenoid, i 183 
auricular, i 61 
azygos, 1 158 
biceps, 1 351 

function of, i 352 
ligamentous function of long 
tendon of, i 352 
vessels and nerves in rela- 
tion to tendon of, i 368 
biceps femoris, ii 263 
biventer cervicis, i 209 
brachialis anticus, i 353 
buccinator, i 121 
bulbo cavemosus, ii 142, 164, 
171 

cervicalis ascendens, i 212 
ciliary, i 99 
circular ciliary, i 99 
coccygeal, ii 168 
complexus, i 209 
compressor nans, 1 110 

sacouli laryngis, i 179, 183 
urethrm, ii 136, 107 
venm dorsalis, n 1G4 
constrictor urethrae, ii 166 
vaginae, ii 172 
coraco brachialis, i 352 
corrugator, i 80 

cutis am, II 159 
superciliary, i 82 
cremaster, ii 13, 86 


Muscle or muscles 

cremaster, in cases of un- 
descended testicle, 11 86 
crureus, ii 249 

deep transverse perineal, ii 164 
in the female, ii 173 
deltoid, 1 334 

insertion of, i 335 
depressor anguli oris, i 120 
urethrae, ii 173 
depressores alarum nasi, i 110 
labii inferioris, i 121 
detrusor urince, ii 132 
digastric, i 199 
action of, I 200 
dilatator pupillm, i 100 
dilatators of the nose, i 110 
dorsal interosseous, ii 346 
erector olitoridis, ii 171 
poms, 11 163 
spinoe mass, ii 177 
extensor brevis digitorum, ii 
346 

hallucis, 11 346 
carpi radialis brovior, i 385 
longior, 1 384 
ulnaris, i 380 
communis digitorum, i 385 
indicis, 1 388 
longus digitorum, ii 305 
hallucis, II 307 
minimi digiti, i 386, 388 
of the thigh, 11 248 
of the thumb, i 387 
OSSIS metacarpi polIicis, i 
388 

pnmi intemodii pollicis, i 
388 

external intercostal, i 256 
oblique, ii 9, 84 
obturator, ii 107 
rectus, 1 89 

rotator of the hip, ii 230 
sphincter am, ii 160 
extrinsic, of the larynx, i 183 
flexor accessorius, ii 319 
brevis digitorum, ii 349 
hallucis, II 351 
minimi digiti, 1 405, 

II 352 

pollicis, 1 401 
carpi radialis, i 380 
ulnans, i 380 
longus digitorum, ii 313 
tendon of, ii 349 
hallucis, 11 314 
pollicis, 1 383 
profundus digitorum, i. 383 
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Muscle or muscles 

flexor Bublimis digitorum, i 381 
gastrocnemius, ii 311 
gemellus inferior, ii 225 
superior, ii 225 
genio-hyo glossi, i 161 
gomo byoid, i 105 
gluteus maximus, ii 222 
mcdiuB, II 222 
minimus, ii 223 
graoilis, 11 252 
hamstring, ii 262 
actions of, ii 264 
ligamentous function of, ii 
204 

holiois major, i 03 
minor, i 03 
hyo glo=si, i 104 
ihaous, 11 09 
ilio costalis, 11 179 
iho psoas, II 09 
inferior constrictor, i 172 
oblique, 1 91 
rootuB, 1 89 
infra spinatus, i 328 
internal intercostal, i 250 
oblique, ii 12, 85 

and trnnsvorsalis, dif- 
fercnocs indisposition 
of loircr borders of, 

11 so 

obturator, it 107 
rectus, 1 89 

sphincter am, ii 46, 101 
interosseous, ii 346 

palmar and dorsal, i 402 
interspinalcs, 1 212, n 180 
intertransvorsales, i 212, 219, 
11 180 

intrinsic, of the larynx, i 180 
iBcbio-bulbosus, ii 164 
isobio cav ernosa, ii 142, 163, 
171 

latiBSimus dorsi, ii 175 
levator anguli oris, i 120 
Bcapulce, i 208 
am, 11 167 

corpons tbyroidoi, i 234 
prostatm, ii 108 

levatores and tensores palati, 
di\ ision of, 1 159 
labii superioriB et alarum 
nasi, 1 120 

labu Buporioris propnus, i 
120 

menti, i 121 
palati, I 158 

* division of, 1 158 
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Muscle or muscles 

levatores palpebrarum, i 82 
urotliTin, 11 107 
u\ ulm, 1 158 
lingualcs, i 103 
long tendon of biceps, i 333 
longissimus dorsi, ii 170 
longus colli, 1 218 
lumbncalcs, of tbo foot, ii 3 19 
mnltifidus spinm, it 170 
mylohyoid,! 103,165 
oblique auricular, i 03 
obliquus capitis inferior, i 212 
obturator extornus, ii 201 
intornus, ii 100, 221 
ocoipito-frontalis, i 11 
of abdomen, function of, ii 15 
of axillary artery, i 343 
of back of leg, ii 310 
of ball of little finger, i 405 
of ball of thumb, i 401 
of Boll, 11 132 
of brachial artery, i 350 
of onco thyroid, i 180 
of expression, i 119 
of face, 1 119 
of forearm, i 379 
of Guthrie and Wilson, ii 107 
of lateral wall of abdomen, ii 
9 

of nose, i 109 
of orbit, notion of, i 92 
paralysis of, i 92 
of radial artery, i 391 
of solo of foot, 11 349 
of ulnar artery, i 393 
omo-hyoid, i 195, 200 
on the front of the leg, ii 
304 

on tbo outer sido of the log, ii 
309 

opponons minimi digiti, i 406, 
11 353 

pollicis, 1 404 
orbicularis, i 81 
oris, 1 119 
palpebrarum, i 82 
palato-glossi, i 159, 104 
palato pbaryngci, i 159 
palmaris brevis, i 411 
longus, I 380 
pectinous, u 252 
pectoral accessory, i 255 
pectoralis major, i 253 

clavicular portion of, i 
253 

cleft between its two 
portions, 1 254 


Muscle or mu'cles 

pcoloralis major, sternal portion 
of, I 251 
minor, i 256 

pcronoi, notion of, in talipes 
valgus, II 310 
poronous broi is, ii 310 
longus, 11 309 
quinti digiti, li 310 
tcrtius, 11 305 
plantar intcro'scous, n 347 
plantaris, ii 311 
plntj sraa myoides, 1 191 
poplitcus, 11 291 
posterior cnoo arytenoid, i 181 
pronator quadrntus, i 384 
radii teres, i 379 
teres, i 393 
psoas magnus, ii 08 
parvus, II 68 
pterygoid, external, i 138 
internal, i 138 
pyramidalcs nasi, i 109 
pyrnmidalis, ii 15 
pyriformis, n 224 

in relation to tbo great 
sciatic ncr\ c, ii 224 
quadratus fcrooris, ii 225, 230 
lumborum, ii 70, 215 
quadriceps extensor fomoris, 
function of, ii 251 
recto cocoygeus, ii 16 
rectus capitis nntious major, t 
218 

capitis nnticus minor, i 218 
capitis lateralis, i 218 
oapitis posticus major, i 
212 

capitis posticus minor, i 
212 

fomoris, II 14, 248 

reflected origin of, ii 
248 

of tbo abdomen, ii 15 
rhomboideus, major and minor, 
i 329 

nsorius, i 121, 181, 191 
rotatorcs spinm, ii 180 
sacro-Iumbahs, ii 179 
salpingo pharyngouB, i 159 
sartorius, ii 246 

complex action of, ii 247 
scalenus anticus, i 220 

guiao for subclavian 
artery, i 229 
modius, 1 220 
posticus, 1 220 
semi mombranosus, ii 263 



Mnsole or musolos 

semi-Bpinalis, ji 179 
semi-tendinosus, ii 2G3 
serratus magnus, i 331 
posticus inferior, ii 177 
superior, ii 177 
soleus, 11 311 

fibular origin of, in relation 
to the peroneal artery, ii 
313 

tibial origin of, in relation 
to the posterior tibial 
artery, ii 313 
sphincter colli, i 191 
pupilliB, 1 100 
vaginiB, 11 118, 171 
vesicte, 11 132 
spinalis colli, ii 212 
dorsi, 11 179 
splenius, 1 207 
stapedius, i 68 
sterno cleido-mastoid, i 197 
sterno-hyoid, i 235 
sterno mastoid, action of, i 198 
stemo-thyroid, i 235 
stylo-glossi, 1 161 
stylo-hyoid, i 199 
stylo pharyngeus, i 172 
sub anconeus, i 354 
subclavian, i 256 
sub crureus, ii 249 
sub seapulans, i 330 
superficial transverse perineal, 
11 164 

superior constrictor, i 172 
oblique, i 91 
rectus, 1 89 

supinator radii brevis, i 387 
radii longus, i 384 
supra hyoid, i 200 
supra-spinatus, i 328 
temporal, i 14, 136 
tensor fasoim femoris, ii 246 
tarsi, 1 85 
tympani, i 68 
vaginas femoris, ii 246 
tensores or circumflex palati, i 
158 

palati, division of, i 159 
teres major, i 328 
minor, i 328 
thyro arytenoid, i 181 
thyro epiglottic, i 181 
thyro hyoid, i 236 
tibialis anticns, ii 304 
posticus, 11 314 

tendon of, in relation to 
talipes varus, ii 315 
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Muscle or muscles 

trachclo-mastoid, i 209 
tragieus, i 63 
transversalis, ii 13, 86 
colli, 1 209 
pedis, 11 352 

transverse auricular, i 63 
transversus hallucis, ii 352 
perinei, ii 164 

in the female, ii 171 
trapezius, action of, i 209 
cervical portion of, i 20S 
triangularis sterm, i 257 
triceps extensor cubiti, i 353 
femoris, ii 249 
rotator femoris, ii 225 
trochlearis, i 91 
vastus externus, ii 249 
internus, ii 251 
zygomaticus major, i 120 
minor, i 120 

Muscular coat of the bladder, ii 
132 

fibres of the heart, inferences 
drawn as to their func- 
tion, 1 285 

superficial and deep layers 
of, 1 284 

Muscularis mucosae, ii 40 

of the walls of the stomach, 
11 39 

Musculi papillares, i 281 
peotinati, i 279, 283 
pylori of the ureter, ii 132 

Musculo spiral groove, i 351 

N 

Nul-bed, 1 419 

Nails, 1 417 

growth of, 1 417 
lunula of, 1 417 
matrix of, i 417 
peculiarities of, i 417 
root of, 1 417 

Nares, anterior and posterior, i 111, 
114 

Nasal artery, i 95 
bones, i 107 

cavities, arteries of, i 115 
veins of, 1 115 
duct, 1 80, 113 
fossae or cavities, i 111 
dimensions of, i 113 
walls of, 1 111 
meatuses i 111 
nerve, i 93 
veins, I 110 
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Nasion, i 5, 107 
Nates, 11 220 

of the brain, i 50 
sulcus of, 11 220 
Navel, 11 2 

Neck, anterior triangle of, i 198 
deep fascia of, i 193 
development of, i 190 
landmarks of, i 187, 189 
posterior triangle of, i 198 
region of, i 187 
skeleton of, i 187 
skin over front of, i 191 
over nape of, i 191 
structures collected at root of, i 
221 

superficial glands of, i 193 
Nfilaton’s lino, ii 220 
Nephrectomy, incision for, ii 217 
* Nephrotomy, incision for, ii 217 
Nerve or nerves 

abducent, i 41, 92 
accessory obturator, ii 80, 259, 
262 

acromial, i 193 

anal branch of the pndic, ii 
159 

ansa hypoglossi, i 205 
anterior articular, to tho nnklo- 
joint, 11 309 

branch of internal cuta- 
neous, 1 378 

branch of musculp cuta- 
neous, 1 378 
crural, ii 79, 230, 259 

in Scarpa’s triangle, ii 
254 

division of external cuta- 
neous of musculo spiral, 

I 378 

interosseous, i 393 
obturator, ii 262 
palatine, i 115 
tibial, 11 309 

in the foot, ii 343 
in tho leg, ii 308 
areas of distribution of cuta- 
neous, of tho abdomen, ii 7 
articular, to clbow-joint, i 393 
auditory, i 41, 77 
auricular, Arnold’s, i 204 

branch of pneumogastno, i 

II 

auricularis magnus, i 192 
auriculo- temporal, i II, 128, 
143 

axillaiy or brachial plexus, i 
344 
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Nerve or nerves 

braohia], plexus of, in relation 
to subclavian artery and 
veins, 1 229 

branches of fifth cranial, i 41 
buccal, motor, i 128 
sensory, i 128 
cardiac, i 288 
cells, 1 25 ^ 

cervical plexus, i 193 
plexuses of, ii 204 
spinal, 1 214 

ganglia of, i 214 
roots of, 1 214 
oervico facial, i 129 
chorda tympani, i 69, 143 
supposed function of, i 71 
circumflex, i 334, 346 
olavioular, i 193 
cochlear, i 78 

communioans peronei, ii 287, 
303 

communicantes, i 207 
communicating filaments of, in 
the forearm, i 394 
course and relations of left pneu- 
mogastno, i 318 
of right pnoumogastrio, i 
317 

crural branch of the genito- 
orural, ii 245 

cutaneous, of the abdomen, ii 7 
of the back, n 178 
of the buttocks, ii 221 
of the dorsum of the foot, 
11 341 

of the popliteal space, ii 
284 

of the thigh, 11 244 
cutaneous palmar branch, i 393 
deep cervical plexus, i 206 
palmar branch of ulnar, i 
415 

dcscendens hypoglossi, i 167, 
205 

digital, 1 416 

distribution of, on the 
dorsum of the foot, ii 
343 

distribution of, on the sole 
of the foot, 11 354 
distribution of, on the hand, i 
417 

dorsal branch of ulnar, i 378 
dorsi-lumbar, ii 78 
eighth cranial, i 41 
elev enth cranial, i 43 
external anterior thoracic, i 346 


Nerve or nerves 

external cutaneous, i 349 

in Scarpa’s triangle, ii 
254 

of musoulo-spiral, i 
378 

of the thigh, II 79, 244 
laryngeal, i 185 
palmar, of median, i 416 
plantar, ii 354 
saphenous, at the ankle, ii 
343 

superficial petrosal, i 69 
facial, 1 41, 69, 129 

communications of, i 71 
femoral, ii 259 
fibres, 1 25 
fifth cranial, i 40 
first cranial, i 38 
spinal, 1 213 
fourth cranial, i 40 
sacral, ii 161 
from otic ganglion, i 144 
frontal, i 93 

gastric plexus of Auerbach, ii 
39 

of Meissner, ii 39 
genito-orural, ii 13, 79 
glosso pharyngeal, i 43, 134, 
169, 205 

ganglia of, i 205 
great auricular, i 63, 129 

occipital,! 11, 193, 213, 214 
sciatic, II 156, 227 

high division of, ii 224 
in the thigh, ii 265 
point of division of, ii 
285 

splanchnic,! 320, ii 77 
groove for ulnar, i 348 
hallucal, ii 341 

hypoglossal, i 44, 134, 167, 265 
iho-hypogastric, ii 13, 79, 84, 
216 

ilio-inguinal, ii 13, 79, 84 
incisor, I 143 
inferior cardiac, i 220 
dental, i 143 
gluteal, 11 156 
laryngeal, explanation of its 
recurrent course, i 186 
maxillary, i 41, 142 
or recurrent laryngeal, i 
185 

pudendal, ii 163 
infra-maxillary, i 130 
infra orbital, i 146 
infra-trochlear, i 93 


Norvo or nerves 

inguinal branch of the ilio- 
inguinal, 11 245 
intercostal, i 13, 177, 204 
intorcosto humoral, i 339, 360 
internal anterior thoracic, i 346 
cutaneous, i 359, ii 244 
in Scarpa’s triangle, 
11 254 

of the leg, 11 303 
laryngeal, i 186 
palmar, of median, i 416 
plantar, ii 354 
saphenous, ii 269 

at the ankle, ii 343 
interosseous, i 392 
labial, 1 127 
lachrymal, 1 94 

lateral cutaneous, of the ab- 
domen, 11 7 

lessor internal cutaneous, of 
Wrisborg, i 360 
sciatic, 11 221, 262 
splanchnic, i 320 
lingual, 1 143 

* division of, 1 169 

* position for division of, in 
cancer of the tongue, i 
144 

long ciliary, i 93 
pudendal, ii 144 
sub scapular, i 346 
lumbar spinal, ii 8 
lumbo sacral, ii 156 
median, i 351, 356, 357 
at the elbow, i 368 
in relation to the anterior 
annular ligament, i 416 
in the forearm, i 393 
mental, i 128, 143 
middle cardiac, i 219 

cutaneous, of the thigh, ii 
244, 259 

motor, buccal, i 130 
malar, i 129 
oouli, 1 91 
of face, 1 128 
of masseter muscle, i 123 
to pterygoid muscles, i 138 
muscular branches of median in 
the forearm, i 393 
of brachial plexus, i 345 
musculo cutaneous, i 352, 357, 

11 341 

musculo spiral, i 354, 360 
in the forearm, i 394 
liability of, to injury in con- 
tusion or fractures, i 361 
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Nerve or nerves 

mylo-hyoid, i 143, 199 
nasal, i 93 

from tbe spheno-palatine 
ganglia, i 115 
of infra orbital, i 127 
of opbtbalmie, i 115 
naso lobular, i 110 
naso-palatine, i 115 
ninth cranial, i 43 
obturator, ii 79, 236 
accessory, ii 80 
cutaneous branches of, ii 
245 

oeulo-motor, i 39 
oesophageal, i 317 
of Laneisi, i 57 
of the axillary folds, i 339 
of tbe bladder, ii 133 
of the breast, i 251 
of the colon, ii 47 
of tbe cornea, i 88 
of the dura mater, i 19 
of tbe heart, i 285 
of the hip-jomt, ii 235 
of the ins, i 101 
of the kidney, ii 64 
of the larynx, i 185 
of the liver, ii 55 
of the nose, i 110 
of the pancreas, ii 59 
of the pericardium, i 274 
of the pinna, i 63 
of the prostate gland, ii 135 
of the rectum, ii 47 
of the scalp, i 10 
of the seminal vesicles, ii 151 
of the small intestine, ii 44 
of the spleen, ii 60 
of the Eupra-renal capsules, ii 68 
of the testicle, ii 149 
of the vagina, ii 118 
of 'Wrisberg, i 71 
olfactory, i 38, 116 
ophthalmic, i 41 
paralysis of, i 94 
optic, 1 38, 95 

passage of, through the 
sclerotic coat, i 96 
orbital branch of superior max- 
illary, 1 11 

ovarian plexus of, ii 125 
palatine, i 161 
palpebral, i 127 
patellar, ii 260, 303 
perforating cutaneous, ii 156 

of fourth sacral, ii 221 
perineal, ii 144, 165, 228 


Nerve or nerves 

peroneal, ii 265, 285 

external cutaneous branch 
of, in the leg, ii 302 
in relation to tendon of the 
biceps muscle, ii 287 
pharyngeal, i 204 

plexus of, 1 175, 204 
phrenic, i 221, 268, 322, 345 
plantar, ii 354 

plexus, posterior corvical, i 214 
pneumogastric, i 43, 134, 204, 
222, 225, 11 23, 39 
branches of, i 204 
communicating branches of, 
with the brachial plexus, 
1 205 

ganglion of the root, i 204 
of the trunk, i 204 
pulmonary plexuses of, i 
267 

within the thorax, i 317 
popliteal, 11 228, 265, 287 
posterior auricular branch of 
facial, 1 11, 63 
branch of internal cuta- 
neous, 1 378 

branch of muscular cuta- 
neous, i 378 
dental, i 145 

division of external cuta- 
neous of musculo spiral, 
i 378 

dorsal spinal, ii 175 
external cutaneous, i 360 
internal cutaneous, i 360 
interosseous, i 394 
lateral cutaneous, i 339 
obturator, ii 262 
thoracic or external re- 
spiratory of Bell, 1 345 
tibial, 11 317, 319 
ulnar cutaneous, i 394 
pronator quadratu", i 384 
radii teres, i 379 
tores, 1 393 

pterygoid, external, i 138 
internal, i 138 
pudio, il 156, 161, 167, 228 
in the female perineum, ii 
173 

to the penis, ii 142 
pulmonary, i 271 
radml, i 391, 394, 408 

where it becomes superDcial 
in the forearm, i 378 
recurrent articular branch of 
anterior tibial, ii 309 


Nerve or nerves 

recurrent gluteal, 11 150 
laryngeal, i 220, 208 
right pneumogastric, ii 78 
sciatic, branch of, to obturator 
intcrnus muscle, ii 228 
relation of, to hip joint, ii 
228 

second cranial, i 38 
sensory, of nose, i 115 
of orbit, 1 93 
seventh cranial, i 41 
short or external saphenous, ii 
287 

sixth cranial, i 41 
small occipital, i 11, 193 
petrosal, i 09, 144 
sciatic, 11 156, 262 

on the calf of the leg, 
11 303 

smaller splanchnic, i 320 
spinal, 1 203 

accessory, i 44, 131, 198, 
205 

accessory portion of, i 200 
spinal portion of, i 200 
splanchnic,! 319, ii 20"' 
splenic, 1 207 
sternal, i 193 
stcrno-mastoid, i 207 
sub costal, 1 7 
subcutaneous malm, i 128 
sub occipital, 1 214 

posterior division of, i 213 
sub scapular, i 346 
snporCcial corvical, i 130, 192 
01 or parotid region, i 
133 

of the poms, n 141 
palmar, i 410 
perineal, ii 161 
superior cardiac, i 219 
gluteal, 11 150, 223, 224 
laryngeal, i 185, 204 
maxillary, i 127, 142 
supra clavicular, i 229 
supra-maxillary, i 130 
supra-orbital, i 10, 94 
Eupra-Ecapular, i 330, 345 
supra-troohlcar, i 10, 93 
sympathetic, cervical portion of, 

1 219 

in the neck, i 195 
in the pelvis, ii 157 
of the abdomen, ii 77 
solar plexus of, ii 39 
temporo facial, i 129 
tcmporo-malar, i, 127 
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Palm, subcutaneous tissue of, i 411 
Palmar aroli, deep arterial, i 415 
posterior, i 392 
superficial arterial, i 414 
fascia, 1 411 

development of, i 412 
ospansions of, i 412 
Pancreas, ii 57 

position of, 11 28 
Pancreatic accessory duct, ii 59 
fluid, 11 59 

Papilla spiralis acoustioa, i 77 
Papillm oiroumvallatm, i 161 
filiform, 1 162 
fungiformos, i 162 
of the eyelids, i 85 
of the hand, i 411 
sensitive, of the nipple, i 250 
sensory, of the hps, i 148 
Parietal lymphatics, i 10 
Paroophoron, i 115 
Parotid fascia, i 130 

gland, deep surface of, i 134 
dissection of, i 135 
extirpation of, i 135 
lobes of, 1 134 
region of, i 130 
relatione of, i 131 
Pars oiliaris, i 105 
intermedia, ii 172 
of 'Wrisborg, i 41 
Passage, cervico axillary, i 339 
Patella, ii 271 

dislocation of, ii 292 
fracture of, ii 291 
relations of, to the condyles of 
the femur in the various posi- 
tions, 11 272 

Patellar arterial rete, ii 283 

plexus of nerves, ii 284, 303 
Peduncles of the cerebellum, i 49 
of the pineal gland, i 51 
Pelvio cavity, contents of, ii 111 
cellulitis, 11 115, 128 
fascia, 11 126 
girdle, 11 101 
lymphatic vessels, ii 157 
sympathetic nerve, ii 157 
plexus, 11 157 
viscera of the male, ii 125 
Pelvis, 11 101 

axis of, 11 111 
brim of, 11 102 
cavity of, 11 109 
diameters of, ii 110 
difforenoes between male and 
female, ii 111 
false, u 109 


Pelvis, floor of, ii 127 

inlet and outlet of, ii 109 
landmarks of, ii 102 
nerves within, ii 129 
region of, ii 101 
true, II 109 
\ cins of, 11 156 
viscera of the female, ii 111 
Penis, II 140 

dorsal vein of, ii 142 
glans, II 137 
malformations of, ii 143 
superficial fascia of, ii 141 
nerves of, ii 141 
vessels of, ii 141 
Porieardium, i 271 

attachment to the diaphragm, i 
273 

invagination of the serous layer 
over the vessels at the root of 
the heart, i 274 
layers of, i 274 
nutrient arteries of, i 274 
serous fluid within, i 274 
Periehondnum over the nasal carti- 
lages, 1 109 
Pericranium, i 13 
Perilymph, i 74 
Perineal body, ii 152, 108 
Perineum, central point of, ii 159 
tendon of, ii 101 
depth of, in diflbrent bodies, ii 
160 

framework of, ii 158 
in the female, ii 167 
in tho male, ii 158 
intermuscular triangle of, 11 163 
region of, ii 158 
relative position of the perito- 
neum to, >1 168 
skin of, 11 158 

subcutaneous tissue of, ii 159 
triangular ligament, postonor 
layer of, n 166 

Periosteal flap in amputations of tho 
femur, ii 269 
Peritoneum, ii 28, 30 

course of, in the adult, ii 31 
greater cavity of, ii 33 
lessor cavity of, ii 33 
parietal, at tho groin, ii 87 
layer of, ii 30 
of abdomen, ii 17 
recto uterine fold of, ii 112 
rceto-vcsical pouch of, ii 46, 
125 

reflections ol^ depending upon 
growth, 11 30 


Peritoneum, reflections of, in tho 
female, ii 31 
over male M'cera, 11 125 
over the peliio Msccra in 
tho female, ii 112 
relations of, to tho perineum, ii 
46 

vcsico utorino fold of, II 112 
vi'coral laj er of, ii 31 
Peroneal or splint bone, ii 297 
Pcs accessorius, i 55 

ansorinus, i 129, 135 
con 101 s, 1 193 
hippocampi, i 52, 57 
Petit, canal of, i 103 
Petit’s triangle, ii 9, 177, 215 
Poycr, glands of, ii 41 
Poyor’S patches, ii 43 
Phalanges, i 390, 401 

of tho foot, 11 322, 336 
proximal, medial, and distal, of 
the hand, i 401 

proximal, medial, and distal, of 
tho foot, 11 336 
ungual, 1 401 
Pharyngeal recess, i 173 
tonsils, 1 173 
Pbarjnx, i 171 
arteries of, i 175 
naso , 1 173 
oro , 1 173 
Phlcboliths, ii 129 
Phrenic arteries, i 322 
Pia mater, i 21 

of tho spinal cord, ii 195 
Plies, external, ii 159 
Pillars of tho superficial abdominal 
opening, ii 11 
Pineal gland, i 51 
Pinna, i 60 

arteries of, i 63 
nerves of, i 63 
veins of, 1 63 

*■ Pirogoff's amputation, ii 362 
PiEo cuneiform joint, i 398 
Pituitary body, i 39 
Plantar arteries, ii 353 

wounds of, 11 355 
deep arch, ii 353 
fascia, II 317 

foreign bodies bcncJtb, ii 
348 

nerves, ii 354 
superficial arch, ii 353 
triangle, ii 352 
Plasma, i 301 

Pleura, attachment of, to tho cici enth 
rib, II 217 
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Pupil, EIZO of, 1 100 
Pylono antrum, 11 2t 
gastric glands, ii 39 
spbinotor, ii 38 
Pj'lorus, formation of, ii 39 
Pyramid, anterior, of tbo tj mpannm, 

1 or 

Pyramidal tract, i 58 
Pyramids, anterior, of the medulla, 
1 45 

posterior, of tho medulla, i 45 
R 

Radial artery, i 389 

branches of, in tho forearm, i 
389 

ligation of, 1 391 
lino of referenoo of, i 391 
Tcnro comites of, i 389 
Radiatio thalami, i 59 
Radius, anterior crest of, i 373 

articular surface of lower ond of, 

1 393 

carpal articular surface of, 1 373 
fracture of lower end of, i 395 
head of, 1 3C3 
interosseous edge of, 1 373 
lower end of, cancellous struc- 
ture of, 1 395 
extremity of, i 373 
ncch of, 1 3C3 
ossification of, i 390 
shaft of, 1 373 
styloid process of, 1 373 
tubercle of, 1 3G3 
ulnar depression of, 1 373 
RaphC of corpus callosum, 1 67 
posterior, of pharynx, 1 172 
Rccoptaoulum chyli, 11 80, 81 
Recess, pharyngeal, 1 173 
Rectum, 11 45 

arteries of, 11 17 
digital examination of, 11 152 
in tho fomalo, 11 118 
in tho male, 11 151 
muscular coat of, 11 40 
nerves of, ii 17 
prolapsus of, 11 10 
relations of, 11 45 
veins of, 11 47 
Region, anal, 11 158 
epigastric, 11 5 
gonito urinary, n 158 
gluteal, 11 220 
inguinal, 11 5, 81 
isohio rectal, 11 158 
fat in, 11 100 


Region, lumbar, 11 215 

right and left, 11 5 
of tho abdomen, 11 1 
of tho ankle, 11 322 
of tho arm, 1 348 
of tho axilla, 1 337 
of tho back, 11 173 
of tho car, 1 00 
of tbo elbow, 1 302 
of tho face, i 110 
of tbo foot, 11 322 
of tho forearm, 1 372 
of tbo band, 1 390 
of tho head, 1 1 
of the knee, 11 271 
of tho larynx, 1 175 
of tho leg, 11 294 
of tho mouth, i 148 
of tho neck, 1 187 

deep fascia of, 1 193 
of tho noso and tbo nasal cavi- 
ties, 1 107 

of tho orbit and the eye, 1 79 
of tho parotid gland, 1 130 
of tbo pelvis, 11 101 
of tho perineum, 11 158 
of tho shoulder, 1 323 
of tho thigh, II 240 
of tho thorax, 1 240 
of tho wri't, 1 390 
ptorygo maxillary, i 130 
right and left hypochondriac, 
11 5 

right and left hypogastric, 11 5 
superior maxillary, 1 144 
umbilical, 11 5 

urethral, deep fascia of, ii 103 
superficial fascia of, 11 101 
Rcil, island of, 1 32 
Roissnor, mombrano of, 1 74 
Renal arteries, 11 03 
labyrinth, 11 02 
veins, 11 04 

Rcscnoir of Pecquet, 11 81 
Rostiform bodies, 1 45 
Roto acromialc, i 341 
carpi, 1 415 

anterior and posterior, 1 
389, 392 
mirabilo, 1 299 

neural, anterior and poste- 
rior, I 315 
nasi, 1 115 

olccrani, i 355, 370, 392 
patellar, 11 283 
testis, II 147 

venosum dorsale pedis, 11 341 
Retina, I 105 


Retina, central artery of, and vein, 
1 90 

ganglionic colls of, 1 100 
hyaloid surface of, 1 105 
layers of, 1 100 
rods and eoncs of, 1 106 
Rib, angle of, 1 242 

anomalous eighth true, 1 241 
body or shaft of, 1 242 
eleventh and twelfth, 1 245 
first, 1 243 
ncok of, 1 242 

occasional rudimental thirteenth, 
1 245 

second, 1 43 
spiral shape of, 1 243 
tenth, 1 243 
tuberosity of, 1 242 
Ribs, 1 240 

false or asternal, 1 241 
floating, 1 241 
fractures of, 1 245 
mode of counting, 1 310 
obhquity of, 1 240, 248 
relation in respiration, 1 309 
trno or sternal, 1 241 
vertebral extremities of, 1 241 
Riehot’s fascia, 11 17 
Rictns oouli, 1 81 

Ridge between tbo manubrium and 
gladiolus of tbo sternum, 1 245, 
310 

Ridges, deltoid, 1 335 
superciliary, 1 5 
snpra-condyloid, 1 348 
temporal, 1 5 
Rima glottidis, 1 180 
uro genitalia, 11 169 
Rivinus, ducts of, 1 164 
notch of, 1 65 
Rolando, fissure of, 1 27 
Rostrum of corpus callosum, 1 57 
Rngm of the stomach, 11 38 

S 

Sac, lachrymal, 1 86 
Sacoulo, 1 75 

Sacoulus laryngis of Morgagni, 1 179 
Sacral lymphatic plexus, 11 157 
plexus, 11 204 
plexus of nerves, 11 156 
Saoro-vertebral angle, 11 187 
promontory, 11 187 
Sacrum, ossification of, 11 108 
promontory of, 11 107 
Salii a, 1 131 

Santorini, cartilages of, 1 178 
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Spinal cord, canes of, u 213 

central canal of, ii 197 
cen ical or brachial enlarge- 
ment of, 11 196 
columns of, ii 197 
concussion of, ii 212 
courses of nerve-fibres of, ii 
200 

crossed pyramidal tract of 
Turok, 11 201 

direct pyramidal tract of 
Turok, 11 200 
dura mater of, ii 192 
exploration of anterior sur- 
face while in position, ii 
196 

fissures of, ii 196 
gray commissure of, ii 197 
tn situ, 11 195 
lumbar enlargement of, ii 
196 

minute anatomy of, ii 199 
physiological investigations 
of, 11 208 

pia mater of, ii 195 
posterior lateral column of 
Burdach, ii 197 
median column of Goll, 
11 197 

punctured wounds of, ii 
212 

structure of, ii 197 

of gray commissure, ii 
199 

transverse measurements of, 
11 196 

sections of, ii 197 
veins of, 11 195 
ventricle of, ii 197 
viBoeral columns of Clarke, 
11 198 

when removed from the 
vertebral canal, ii 196 
white substance of, ii 200 
localization, ii 209 
neri es, ii 203 

arrangement of anterior di- 
visions of, 11 204 
distribution of posterior di- 
visions of, 11 204 
ganglia on posterior roots 
of, 11 203 

levels at which they origi- 
nate from the spinal 
cord, 11 206 

minute anatomy of, ii 206 
motor fibres of, ii 207 
roots of, II 201 

VoL 11—52 


Spinal nerves, relative positions of 
origins of, 11 205 
sensory fibres of, ii 207 
roots of, 11 201 
supposed functions of, ii 
207 

trophic fibres of, ii 207 
vaso-motor fibres of, ii 207 
plexus of veins, ii 191 
veins, 11 203 

Spine, cervical curv o of, 1 218 

curvature of cervical portion of, 
1 215 
Spleen, ii 59 

function of, ii 60 
hilum of, II 69 
lymphatic vessels of, ii 60 
minute anatomy of, ii 59 
nerves of, ii 60 
position of, II 28 
Splenio pulp, 11 59 
Splenium of corpus callosum, i 57 
Spot for reflex contraction of massetor 
muscle, 1 123 
Stapes, 1 67 
Stonson, duct of, i 131 

opening of, i 149 
foramen of, i 147 
Stephanion, i 6 
superior, i 35 

Sterno-mastoid muscle, i 206 
Sternum, i 246 

diflferenccs in the male and the 
female, i 247 

inclination of middle line of, i 
247 

Stomach, arteries of, ii 39 
cardiac glands of, ii 38 
orifice of, 11 22 
coats of, 11 37 

condition of, in operations of 
gastrotomy, ii 33 
great cul-de-sac or fundus of, ii 
22 

in new-born child, ii 24 
lessor cul-de sac of, ii 24 
lymph-path of, ii 39 
minute anatomy of, ii 38 
mucous coat of, ii 38 
muscular coat of, ii 37 
oesophageal orifice of, ii 22 
* operation of resection of the 
pylorus of, ii 23 
peptic glands of, ii 38 
position of orifices of, ii 22 
pyloric glands of, ii 39 
orifice of, 11 22 
relations of, ii 22 


Stomach, relations of, to the anterior 
wall of the abdomen, ii 23 
serous coat of, ii 37 
shape of, ii 24 

in the child, ii 29 
submucous coat of, ii 38 
vascular tunic of, ii 38 
veins of, 11 39 

vertical position of, ii 24, 29 
Strite acoustical, i 50 
gravidarum, li 2 
lateral, i 57 
longitudinal, i 57 
transverse, of fourth ventricle 
of the brain, i 50 
vascularis, i 74 
Subclavian artery, i 211 
Subcutaneous tissue of the scalp, 
1 7 

Subperitonoal areolar tissue, ii 17 
tissue, 11 31 

Substance of Schwann, ii 200 
Substantia gelatinosa, ii 198 
spongiosa, ii 199 
Sucking cushions, i 117 
Sulcus intermedio posticus, ii 197 
Superficial abdominal opening, pil- 
lars of, 11 11 
Supra-orbital artery, i 8 
Supra renal capsules, ii 67 

minute anatomy of, ii 67 
Surface markings of the wrist and 
bands, i 406 

Sustentaculum tali, ii 324 
fracture of, ii 361 
Suture, coronal, i 2 
frontal, i 2 

interparietal, or sagittal, i 2 
lambdoid, i 2 
Sutures, i 2 

closure of, i 3 
dentate, i 2 
squamous, i 2 

Sweat-glands of the axilla, i 338 
Sylvius, aqueduct of, i 50 
fissure of, i 27 
Syme’s amputation, ii 361 
Sympathetic nerve in the neck, i 
219 

in the thorax, i 319 
plexuses at base of brain, 

1 24 

Symphysis pubis, ii 103 
Synovial membrane at elbow-joint, 

1 365 

between the metacarpal 
bone of the thumb and 
the trapezium, i 399 
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Tooth, dentine of, i 153 
enamel of, i 153 
neck of, i 153 
pulp of, I 153 

Topographical relation of the corpora 
striata to the external surface 
of the head, i 59 
survey of the chest, i 308 
Topography, cranio eerehral, i 32 
Torcular Herophili, i 18 
Trabeoulai testis, ii 147 
Trachea, i 23o, 236 
arteries of, i 237 
at the root of the neck, i 
268 

cartilaginous rings of, i 236, 
237 

length of, and dimensions, i 
236 

mobility of, 1 237 

* Tracheotomy, operation of, i 237- 
239 

Tract, inguinal, ii 16, 87 
Tragus, i 61 

Transversalis muscle, ii 13 
Transverse digital furrow of the foot, 
11 347 

* Trephining, operation of, in rela- 
tion to the fissures of the brain, 
1 37 

Triangle, inferior carotid, i 201 
intermuscular, of the perineum, 
11 163 

occipital, 1 206 
of Hesselbach, ii 93 
of Petit, 11 9, 177, 215 
of Scarpa, ii 247, 254 
posterior scapular, ii 176 
Bubmaxillary, or digastric, i 
199 

sub occipital, 1 213 
sub scapular, i 342 
superior carotid, i 201 
supra clavicular, or subclavian, 

I 207 

Triangles of the neck, i 198 
Triangular fibre cartilage, i 397 
ligament of the perineal region, 

II 165 

Tricuspid valve, i 307 
Trifacial nerves, origin of, i 40 
Trigonum vesicm, ii 132 
Trochanter, greater, ii 229 
lesser, ii 230 
Trochlea, i 91 

Trochlear nerves, origin of, i 40 
Truncus lymphatieus lumhalis, right 
and left, ii 80 


Tuber calcanei, ii 323 
cinereum, i 38 
Tubercle, bicipital, i 352 
carotid, i 189 
conoid, I 325 
infra-glenoid, i 331 
of Lisfranc, i 220 
of Lower, i 279 
Bupra-glenoid, i 331 
Tuberosity, deltoid, i 335 
Tuhuli recti, ii 147 
seminiferi, ii 147 
uriniferi, ii 62 
Tunica adiposa, ii 61 
albuginea, ii 147 
cremastcrica, ii 13, 144 
Ruyschiana, i 97 
vaginalis, ii 145 

parietal layer of, ii 145 
visceral layer of, ii 145 
vaginalis testis, development of, 
II 91 

vasculosa, ii 149 

Turck, crossed pyramidal tract of, ii 
201 

direct pyramidal tract of, ii 
200 

Tympanic cavity, i 65 
Tympanum, or middle ear, i 60, 
65. 

arteries of, i 71 
veins of, 1 71 
walls of, 1 67 

U 

Ulna, head of, i 375 

interosseous edge of, i 375 
ossification of, i 396 
shaft of, 1 373 
styloid process of, i 376 
Ulnar artery, i 391 

branches of, in the forearm, 
1 391 

line of reference for, i 
393 

Umbilicus, 11 2 

congenital fistula at, ii 3 
of the membrana tympani, i 
65 

position of, 11 4 
Ungual phalanges, i 401 
Urachus, ii 3 
Ureters, ii 65 
coats of, 11 65 
coarse of, ii 133 
in the female, ii 65 


Ureters, orifices of, ii 132 
Urethra, anatomy of, ii 118 
bulbous portion of, ii 137 
false passages in, from the use 
of filiform bougies, ii 139 
female, ii 117 

fixed part of the male, ii 
137 

in the male, ii 135 
membranous portion of, ii 136, 
166 

minute anatomy of, ii 139 
movable part of the male, ii 
137 

normal position of, ii 112 
penile portion of, ii 137 
prostatic portion of, ii 136 
seat of organic stricture of, ii 
140 

spongy portion of, ii 136 
veins of, 11 120 
vesioal orifice of, ii 133 
walls of, 11 121 

in a case of the Ctesarean 
operation, ii 121 
Uterus, arteries of, ii 120 
broad ligaments of, ii 32 
cavity of, 11 119 
changes in, at puberty, ii 121 
of, in pregnancy, ii 121 
in old age, ii 123 
in the young child, ii 121 
lymphatic vessels of, ii 120 
masculinus, ii 136 
Utricle, 1 72, 75 
Utnculus, 11 136 
Uvea, 1 100 
Uvula, 1 157 
vesicas, ii 133 

V 

Vagina, ii 117 

orifice of, II 171 

relation of, to the anterior wall 
of the rectum, ii 118 
rugiB of, II 117 
Vaginal bulbs, ii 172 
Vagus nerve, i 43 
Vallecula, i 27, 38 
Valve or valves 

aortic semilunar, location of, i 
311 

aunculo-ventnoular, fiaps of, i 
281 

bicuspid, or mitral, i 283 
coronary, i 277 
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Vein or veins 

posterior superficial, of the thigh, 
11 >262 

tibial, 11 317 
profunda, ii 261 
pudio, 11 167, 228 
pulmonary, i 270, 290 

in relation to the pulmonary 
arteries, i 269, 290 
openings of, i 283 
ranine, i 167 

relative position to the main 
trunks of the arteries, i 298 
renal, i 222 , ii 61 
valves of, ii 64 
right spermatic, ii 72 
sacra media, ii 73 
scapular, i 342 
sciatic, II 227 
short saphenous, ii 285 

of the leg, 11 302 
smalt superficial anterior ulnar, 
1 377, 408 

spermatic, ii 88, 149 
spinal, 11 203 

absence of valves in, ii 
192 

plexus of, II 191 
splenic, 11 60 

structure of walls of, i 297 
subclavian, i 221 

right and left, i 229 
sublobular, ii 54 
submaxillary, i 192, 199 
sub scapular, i 344 
superficial and deep, i 296 

at the bend of the elbow, 
1 367 

at the wrist, i 407 
communicating, i 378 
in front of the knee, ii 
284 

median, i 377 
of the groin, ii 84 
of the hand, i 408 
of the knee, ii 283 
over the front of the ab- 
domen, 11 6 
radial, i 377 
sural, 11 285 

superior haemorrboidal, ii 47 
middle, and inferior thy- 
roid, 1 235 
thyroid, i 203 
supra-renal, ii 68 
supra scapular, i 229 
systemic, i 296 
temporal, i 9 


Vein or veins 
thymic, 1 223 
tonsillar, i 171 
transversalis colli, i 206, 233 
transverse facial, i 192 
umbilical, i 303 
valves of, i 297 
varicose, of the leg, ii 302 
causes of, ii 302 
vertebral, i 215, 233 
vesical prostatio plexus of, ii 
128 

vesico-uterino plexus of^ ii 128 
Velum interpositum, i 23, 61 
pendulum palati, i 157 
Vena anastomotica, i 368 
azygos major, i 267, 319 
minor, i 319 
cava inferior, ii 77 

opening of, i 278 
tributaries of, ii 77 
superior, i 222, 287 
opening of, i 278 
cephalica pollicis, i 408 
salvatella, i 408 

Vense basis vertebrarum, ii 181, 192 
breves, ii 54 
comites, 1 292, 296 

of anterior tibial artery, ii 
308 

of brachial artery, i 357 
of dorsalis pedis artery, ii 
344 

of epigastric artery, ii 88 
of great meningeal artery, 
1 17 

of interosseous artery, i 
392 

of plantar arteries, ii 354 
of radial artery, i 389 
of superficial cervical ar- 
tery, I 233 

of ulnar artery, i 392 
Oaleni, i 52 
cordis, 1 279 
innominatm, i 222 
portEB, 11 54 
vorticosffi, 1 97 
Venosus ductus, i 304 
Venous arch upon the dorsum of the 
foot, 11 341 

Ventricle, fifth, of the brain, i 53 
fourth, of the brain, i 49 
lateral, of the brain, i 53 
position of, 1 60 
left, of the heart, i 283 
walls of, 1 283 
of Arantius, i 50 


Ventricle of corpus callosum, i 58 
of the spinal cord, ii 197 
right, of the heart, i 279 
walls of, 1 278 
third, of the brain, i 51 
Vermiform appendix, ii 27 
process, ii 27 

of the cerebellum, i 47 
Vermis, inferior, i 47 
superior, i 47 
Vertebra or vertebrm 
anatomy of, ii 181 
axis, 11 184 
cervical, ii 181, 182 

peculiarities of, ii 182 
dorsal or thoracic, i 248, 249, 
11 181 

peculiarities of, ii 184 
false, or fixed, ii 180 
lumbar, n 181 

peculiarities of, ii 185 
ossification of, ii 187 
prominens, 1 189, ii 184 
sacral, ii 107 
true, or movable, ii 180 
Vertebral column, cunatures of, ii 
189 

deformities of, ii 190 
in the infant, ii 189 
length of, 11 189 
weakest part of, ii 191 
Veru montanum, ii 136 
Vesical arteries, ii 133 
triangle, ii 132 
VesicuIsB seminales, ii 150 
Vessels, axillary, sheath of, i 255 
carotid, sheath of, i 225 
position of, 1 225 
femoral, sheath of, ii 97 
palatine, i 147 
posterior dental, i 146 
supra-scapnlar, i 330 
Vestibule of the mouth, i 149 
of the tympanum, i 66 
VibnsE®, 1 111 
Vidian nerve, i 142 
Vieussens, valve of, i 49 
Villi of the small intestine, ii 41 
Vincula above the knuckle joints, i 
386 

Virchow, neuroglia of, ii 199 
Viscera, abdominal, development of, 
11 28 

Vitreous body, i 103 
Vocal cord, false, i 178 
true, 1 178 

Voice, change of, i 183 
Vulva, II 169 
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to the pubic spine, the %nnei pillai by the band of fibres which is in- 
seited at the pubic crest The inner is much the weaker of the two 
If the dissection of the superficial fascia ovei the inguinal legion is 
carefully made, some aicifoim fibtes of condensed connective tissue will 
be found extending across the tendon of the external oblique muscle 
Some of these are attached to the pillais of the superficial opening, and 
hence aie called the vntei columnai fascia (Plate 54, No 14) An expan- 
sion fiom this delicate tissue can be traced over the spermatic coid into 
the scrotum, constituting the external spei matte fascia The superficial 
opening measuies, in the male, thiee centimeties, oi an inch and a quaiter, 
in length, in the female it is about half this size 

Befoie detachmg the external oblique muscles the linea alba should 
be examined It is here that the median fusion of the tendons of all the 
muscles takes place above and below the umbilicus As it is ciossed by 
few vessels, it is usually selected as the suigical line of safety for lucision 
in most of the opeiations upon the abdominal cavity The liuea alba is 
always wider above the umbilicus than it is below it, wheie the two lecti 
muscles appioach each other veiy closely Veiy often theie aie spaces 
between the fibres of the linea alba thiough which fatty nodules fiom the 
subpeiitoneal tissue may piotrude 

The internal oblique muscle (Plate 54, No 24) is thinner than the 
external It aiises by fleshy fibres fiom the outei half of the innei sui- 
face of Poupait’s ligament (page 9), from the middle lip of the ciest 
of the ilium, and fiom the lumbai fascia above the superioi gluteal line 
Fiom these oiigins the fibres ladiate as follows those fiom the lumbai 
fascia pass upwaid to the two lowest ribs, the contiguous posteiioi iliac 
fibies, the thickest poition, diveige to be inseited into the lower boideis of 
the caitilages of the tenth, ninth, eighth, and seventh iibs, and the middle 
iliac fibies pass foiwaid to the boidei of the rectus muscle, where they 
become tendinous and foim the linea semilunaiis Along the uppei thiee- 
fouiths of each linea semilunaiis they divide into two layeis, the anterioi 
of which passes in fiont and the posteiioi behind the rectus muscle, thus 
constituting its pioper sheath The two layers unite at the linea alba 
and blend with its other constituent fibies The fibres from the anterior 
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poition of the iliac origin unite with those arising from Poupait’s liga- 
ment, and, becoming tendinous, arch foiward and downward At the 
lowei fouith of the hnea semilunaris, instead of splitting as they do 
above, they continue in one firm sheet in fiont of the rectus to the linea 
alba The most anterior of the fibres from Poupart’s ligament aie in- 
se 2 )arahle fiom the underlying part of the transveisalis muscle, and are 
inseited into the ciest of the pubic bone, forming the conjoined tendon 
(Plate 68, Fig 4, No 9) 

The speimatic cord as it rests upon the outer pillar of the supeificial 
opening is coveied with a fascia which is derived from the contiguous 
border of the internal oblique muscle, — piobably at the time of the de- 
scent of the testicle This fascia consists of alternating loops of loose 
cellular tissue and muscle-fibres, called the ciemaster, which are disposed 
over the front of the speimatic cord, and, becoming associated with the 
external spermatic fascia (page 85), so that the lower fibres aie spiead 
over the tunica vaginalis testis, they are called the tunica ci emastei ica 
The ciemaster muscle is supplied with a special aitery (the a eTnastei ic) 
(Plate 68, Fig 2, No 14) from the epigastiic, and a iieive fiom the 
genital branch of the genito-crural neive (Plate 68, Fig 3, No 7) The 
ciemaster muscle is absent in the female The ilio-liypogastric and ilio- 
inguinal nerves jiieice the internal oblique muscle, and will be seen in the 
dissection jiassing along the upjier boidei of Poupait’s ligament (Plate 68, 
Fig 3, No 3) In order to detach the internal oblique muscle without 
inteifeiing with the underlying tiansversahs muscle, it should be divided 
just above the ciest of the ilium, where the deep ciicumjlex iliac aiteiy 
will be found running ujiwaid and outward in the connective tissue ovei 
the tiansversahs muscle Upon the surface of this muscle are the ante- 
rior continuations of the seventh, eighth, ninth, tenth, eleventh, and twelfth 
intercostal uerves and the ilio-hypogastric and ilio-inguinal nerves, with 
their accompanying vessels (Plate 55) 

The tiansversahs muscle arises by six fleshy slips fiom the iniiei 
sui faces of the six lower costal caitilages, inteidigitating vith the dia- 
phiagra by a tendinous expansion fiom the lumbai fascia in the back 
and by fleshy and tendinous fibies fiom the anterior j^oition of the inner 
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lip of the crest of the ilium The latter are sometimes augmented by 
some fibies fiom the adjacent part of Poupart’s ligament The diiection 
of the bulk of these fibres is transveisely across the abdomen Before 
they reach the semilunai line they become tendinous, and at the upper 
two-thiids of the rectus muscle they blend -with the posterior layer of 
the internal oblique, to be inseited with it at the undei surface of the 
hnea alba At the lower thud the fibres of the aponeurosis of the trans- 
veisalis pass in front of the rectus, with the whole of the coiiesponding 
part of the tendon of the internal oblique (page 13) Its lowest border 
IS insepaiable fiom the internal oblique, with which it foims the con- 
joined tendon and is mseited into the pubic crest (Plate 68, Fig 4, No 
9) Theie is a small band of the tendon of the tiansvei sails which is le- 
flected downwaid and outward fiom the conjoined tendon and passes behind 
the spermatic coid Tins is known as the rejected tendon of Coopei 
The lecti muscles, which aie ensheathed by the expansions of the 
tendons of the lateial abdominal muscles already desciibed, aie situated 
in fiont of the abdomen, and sepaiated fiom each othei by the linea alba 
In Older to expose either of them, the sheath must be slit up and 
lemoved (Plate 54), when the muscle will be found to aiise chiefly 
fiom the crest of the pubes by a tendon which is sometimes augmented 
by a band of fibies fiom the symphysis Each muscle bioadens as it 
ascends, is crossed by the tendinous intersections, which aie called the 
linecB ti ansvei see, and is attached by thiee fleshy slips to the outei sur- 
faces of the cartilages of the fifth, sixth, and seventh iibs The lineiB 
tiausveisse aie usually three in number, — one being on a line with the 
umbilicus, one opposite the ensiform cartilage, and one intei mediate 
(Plate 54) Occasionally there is also a tendinous intersection below 
the umbilicus, but it is never so well maiked as the others These 
intersections aie consideied to be incomplete lepetitions of the iibs in 
the abdominal wall, and analogous to the bony abdominal ribs found 
in some of the lowei animals If one of the lineee tiansveisoe is 
examined carefully, it will be noticed that upon the undei suifaee 
theie are some muscular fibies which pass from one of the fleshy 
poitions to another, and that the sheath of the muscle is not so closely 
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adherent behind to the linese transversse as it is in fiont Some of the 
fibres of the pectoralis major muscle take origin fiom the uppei part 
of the sheath of the rectus where it overlies the ribs The lowei fouith 
of the rectus muscle rests solely upon the extra-peritoneal fascia, in con- 
sequence of the entire tendons of the transveisalis and internal oblique 
muscles passing in front in this locality, and the termination of the 
under poition of the sheath of the rectus presents occasionally a cies- 
centic border, known as the plwa semilunm is, or fold of Douglas (Plate 
74, Fig 1, No 18) This fold is not always well maiked, because in 
some cases the transversahs continues to send its fibres behind the rectus 
The deep epigastric and superior epigastric aiteries respectively ascend 
and descend within the posterior portion of the sheath of the lectus 
muscle (Plate 55, No 21) The deep epigastric artery (page 75) enteis 
the sheath at the border of the semilunar fold 

The pyi amidalis muscle arises fiom the pubic crest in fiont of and 
superficial to the origin of the rectus muscle (Plate 54, No 29) It is 
often unilateial, and in some individuals is entirely wanting or ii regu- 
larly developed on the two sides This little muscle is piovided with a 
distinct sheath, which contributes in the male to the formation of the 
trianguh/) fascia by sending an expansion downwaid to blend with the 
pubic attachment of Poupart’s ligament 

The fuactions of the abdominal muscles may be in a measure infeiied 
from the diiection of their fibies, which, because of then crossed arrange- 
ment at the sides, serves to strengthen the abdominal wall When all 
the muscles act togethei, they compress and support the viscera and 
protect them from external injury , and, the pelvis and the thorax being 
fixed, they variously assist in the expulsion of the contents of the 
stomach in vomiting, of the urine from the bladder, of the fieces fiom 
the lectum, and of the foetus from the uterus in paituiition In most of 
these efforts they are aided by the descent of the lateral leaflets of the 
diaphragm (Vol I, page 320) The muscles of the abdomen aie quies- 
cent and relaxed during inspiration, but they aid in ex 2 nratiou ivhen 
the spine is fixed, by drawing the lower iibs downward and inward 
When the jielvis is fixed, the thoiax is inclined forward by the muscles 
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of both sides acting togetbei if the muscles of one side act, the trunk 
IS bent to that side The oblique muscles cause rotation of the trunk, 
the external oblique turning the face to the opposite side and the in- 
ternal oblique turning it to the same side This is seen in mowing, 
where the right external oblique and the left internal oblique are simul- 
taneously brought into action In climbing, the thoiax serving as the 
base of attachment, the abdominal muscles draw the pelvis upward and 
forward The chief action of the lecti muscles is concerned in raising 
the body fiom the lecumbent position Their pecuhai segmentation and 
enclosure in so firm a sheath enable them to maintain then action in all 
possible bendings of the body The jiyramidalis assists the lower part 
of the rectus, and serves to make tense the linea alba 

The e%ti a-pei itoneal fascia (Plate 55, No 20) is exposed upon removal 
of the transversalis muscle, with the fleshy poition of which it is so 
intimately associated that it has commonly been called the tiansveisalis 
fascia This name is misleading, and should be discarded, as the fascia 
IS a distinct membrane It is very delicate in the upper part of the 
abdomen, where it is continuous with the infra-diaphiagmatic fascia It 
gradually becomes thickei and stronger below, especially in the neigh- 
boihood of Poupart’s ligament, to which it is attached It fills up the 
interspace between the lower maigm of the transveisahs muscle and 
Poupait’s ligament, and is pierced by the spermatic cord about two cen- 
timetres, or a finger -breadth, above the middle of Poupart’s ligament 
This point coiresponds to the position of the deep abdominal open- 
ing, 01 ling, although the latter does not naturally appear until the 
tissue which is prolonged about the structures of the coid is separated 
This tissue IS an expansion from the extia-peiitoneal fascia, and because 
of its funnel shape it is called the infundihuhfoim fascia, or internal 
spomatic fascia (Plate 69, Fig 1, No 5) It forms one of the cover- 
ings of an oblique inguinal hernia (page 86) On the inner side of 
the spermatic cord the extia-peiitoneal fascia blends with the conjoined 
tendon as well as with the tendon of the lectus muscle The deep 
abdominal opening should be undei stood to be aitificial, but, as it forms 
the commencement of the inguinal canal, or inguinal tract, which 



THE REGION OF THE ABDOMEN 


17 


lodges tlie speimatic cord in the male or the lound ligament in the 
female, its position is of gieat impoitance In the adult the inguinal 
tiact IS an oblique passage from four to five centimetres, or fioni one 
and. a half to two inches, in length, extending between the deep and the 
supeificial opening The deep epigastiic aiteiy can be felt thiough the 
extra-peritoneal fascia ascending behind the spermatic cord, close to the 
internal hoidei of the deep abdominal opening (Plate 69, Fig 1, No 3) 
The fuither lelations of the paits concerned in the anatomy of hernia in 
the inguinal legion are so impoitant that they are consideied undei a 
special heading (page 81). The extia-peiitoneal fascia is prolonged in 
front of the femoial vessels behind Poupait’s ligament, and meiges with 
the propel sheath of the vessels It is attached to the pubes behind the 
conjoined tendons on each side, and descends into the pelvis Beneath 
the extia-peiitoneal fascia, extending acioss the lower pait of the wall 
of the abdomen, is the suhpei itoneal aieolai tissue, consisting of loose 
connective tissue containing more oi less fat in its meshes This tissue 
is especially pionounced in the neigh boi hood of the deep abdominal 
opening, wheie it is called the fascia propna of Cooper 

By caieful dissection, the extra-pei itoneal fascia and subpeiitoneal 
tissue can be removed so as to expose the outer surface of the paiietal 
peritoneum, which is the delicate endothelial layer lining the anteiioi 
wall of the abdomen (Plate 56, No 4) Its outei suiface piesents 
seveial whitish coids conveiging towaid the umbilicus The cord which 
descends obliquely fiora the fissuie between the light and left lobes of 
the livei and is enveloped m a special fold of the extra-pei itoneal fascia 
{Richet's fascia) represents the obhteiated umbilical vein It is also 
included in a fold of the peritoneum which constitutes the falciform 
ligament of the livei The thiee cords which ascend to the umbilicus 
fiom the fundus of the bladdei aie lespectively on eithei side the 
leniains of the light and left hypogastiic aiteiies, and the uiachus in 
the centre (Plate 56, Nos 6, 7, and 14) AVhen the undei '^uiface of 
the paiietal peiitoneum is examined, aftei opening the pei itoneal space oi 
cavity, it will be noticed that the peiitoneum bulges slightly forwaid on 
each side into the tiiangulai spaces between the uiachus and the hjpo- 
Voh II— 3 



PLATE 55 


The external and internal oblique muscles of the abdomen removed on the right side to show the transicrsalis 
muscle, and all the abdominal muscles remoied on the left side to show the extra peritoneal fascia , also the annsto 
moses of the deep epigastric and internal mammary arteries, the internal or deep abdominal opening, etc 


1 The superior epigastric branch of the right internal 

mammary arten 

2 The cartilage of the riglit seventh rib 

3 The cartilage of the right eighth nb 

4 Branches of the right niiitli Intercostal nerve and 

artery 

6 Branihes of the right tenth intercostal nerve and 
artery 

6 The right transversalis muscle 

7 Branches of the right eleventh intercostal nerve and 

artery 

8 The umbilicus 

9 Branches of the right twelfth intercostal nerve and 

artery 

10 The right deep circumflex iliac artery 

11 The right ilio hy pogastric nerv e 

12 The right ilio inguinal nerve 

13 The right deep epigastric artery and its vena; comites 

(separated) 


14 The position of the right deep abdominal opening 

15 The lower border of the traiisversalis muscle arching 

to join the insertion of the internal obUque muscle 

16 The infundibuliform fascia, enveloping the right sper 

matic cord 

17 The suspensory ligament of the penis 

18 The right cremaster muscle 

19 The superior epigastric branch of the left internal 

mammary arter' 

20 The extra peritoneal fascia carcfiillv dissected from 

the posterior surfaces of the aponeuroses of the reo 
tus and transv ersalis muscles on the left side 

21 The anastomosis of the left deep epigastric and siipe 

nor epigastric arteries 

22. The left superficial circumflex iliac artery 

23 The left deep epigastric artery with its vcim comites 

24 The infundibuliform fascia expanded from the extra 

peritoneal fascia around the lelt spermatic cord 
2o Supra pubic lay cr of areolar and adipose tissue 
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gastnc colds, foiming the tnner ingmnal pouches, which aie immediately 
behind the supeificial abdominal openings A hernial iiiotiusion thiough 
one of these sjiaces is known as a direct inguinal hernia The epigas- 
tiic arteiies pass upwaid to the folds of Douglas (page 15), paiallel 
and external to the hypogastric coids They form the outei boundaiies 
of the triangula'i spaces of Hesselbach, which have the tendon of the 
coiiespondmg rectus muscle on the inuei side and Poupart’s ligament 
below Just external to the epigastric arteiy and above Poupait’s liga- 
ment on each side theie is a triangulai bulging of the peiitoneum, 
which coiiesponds to the deep abdominal opening and foims the oxitei 
inguinal pouch A hernia occuinng heie is veiy common, as it follows 
the couise of the testicle It is known as indued inguinal honxa 
Caieful examination of the inside of the peiitoneum in this locality 
will reveal the infeiior digital fossa, which is below Poupart’s ligament 
and internal to the femoial vein It coiiesponds to the upper opening 
of the femoial canal (page 97) The supeiior digital fossa is at the 
deep opening in the bottom of the outei inguinal pouch, but it is veiy 
indistinct The urachus, hypogastric coids, and often the eiiigastiic .iiteiies 
aie enveloped with special folds {plicae) of the peritoneum derived fioni the 
paiietal layei (Plate 74, Fig 2, No 17) 

The cavity of the abdomen extends from the undei suiface of 
the diaphragm to the rim of the tiue pelvis It is bounded anteiioily 
and lateially by the paiietes, consisting of the muscles, fascim, and integ- 
ument, all of which have been described, and posteiioily by the lumbai 
veitebise and muscles (page 215) It is limited above by tlie caitilages 
of the false iibs, and below by the crests of the ilia and pubes It 
should be lemembeied that the pelvis is leally the lowest pait of the 
abdomen, and that the sepaiatioii of then lespective cavities is entirely 
aibitiaiy 

Befoie jnoceeding to the particulai study of the contents of the 
abdomen, it is well to take a geneial view of the paits as they .ippc.ii 
upon lemoval of the anteiior wall, so that a propei idea may be obt.nned 
of then lelations and connections xn situ When the body is jdaced on 
its oack ill the hoiizoutal position, the paits, as the} noimally ajipear 
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upon consecutive dissections of tins legion (Plates 57, 58, 59, 60, 61, 62, 
and 63), ivill be found as follows Beneatli the caitilages of the iibs on 
the right side the thn anteizoi holder of the liver is seen, with the fundus 
of the gall-bladder piojecting in pioximity to the ninth costal caitilage 
On the left side, beneath the cartilages of the iibs, m contact with the 
diaphiagm and overlapped by the left lobe of the livei, is the stomach, 
fiom the gieater curvature of which hangs, like a wide, loose cuitain, 
the gieat omentum, consisting of a double layei of the peiitoneum, con- 
taining fat and blood-vessels (Plate 29, Vol I , and Plates 56 and 57), 
concealing all the undei lying parts, except, geneially, a few convolutions 
of the small intestine {jejunum) in the left iliac fossa Upon di awing 
the livei upwaid and outward, a fold of the peiitoneum is exposed, ex- 
tending from its lower suiface to the lessei cuivatuie of the stomach 
This IS the lesser omentum If the lingei is jrassed ovei the lessei omen- 
tum to the light, between the gall-bladdei and the pyloiic extiemity of 
the stomach, it will find its way thiough an opening diiected to the left 
This IS the foiamen of Winslow (page 29) It has the livei above it 
and the duodenum below it It leads into the lessei cavity oi hag of the 
peiitoneum (page 33) 

When the great omentum is laised and leflected ovei the ribs, as in 
Plate 58, a sacculated portion of the laige intestine is seen to cioss in 
its deep surface fiom light to left This is the tiansvcise aich of the 
colon If the latter is traced to the right, it will be found to pass up- 
ward undei the livei and then turn abruptl}*^ downwaid, foiming the 
hepatic flexuie of the colon Thence it can be followed into the light 
iliac fossa, wheie it appears dilated and is known as the caecum As 
this IS the commencement of the laige intestine, the old name caput 
ccBcum coll should be retained The hepatic flexure of the colon is com- 
monly found after death to be stained with bile, owing to its intimate 
1 elation with the gall-bladder 

In this view (Plate 58) will also be found the loops of the jejunum 
and ileum, which aie the lotver portions of the small intestine The 
division into jejunum and ileum is aibitiary, as they aie indistinguish- 
able They appear gatheied into convolutions coveiing ovei the lemain- 
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mg portions of the intestinal tube, the jejunum occupying j^imcipally 
the left lumhai and iliac legions,' and the ileum the light lumbai and 
iliac legions On diawing the small intestines outwaid to the left they 
will be seen to be attached to the spine by a plaited fold of the peii- 
toneum, the mesentery (page 35) Within the mesenteiy the blanches 
of the superior mesenteric vessels lamify to then distiibution They 
can be clearly demonstiated by removing the outei layei of the mesen- 
teiy (Plate 59) The mam aiteij cuives, geneially, convexly to the left, 
and gives off numerous ihac and jejunal handles to the small intestine 
These branches soon bifuicate, then subdivisions inosculating and foimmg 
aiches, fiom which the teimmal aiteiies arise The lattei aie called the 
vasa %ntest%m teivwis They also subdivide, and, sending then blanches 
m fiont of and back of the bowel, establish a unifoim blood-supply 
Fiom the right side of the supeiioi mesenteiic aiteiy aiise the chief 
blanches which supply the colon The fiist is the %nfeiioi panel eakco- 
duodenahs arteiy This is biought into view m a latei dissection (Plate 
61, No 11) The cohca media aiteiy (Plate 59, No 4) passes to the 
tiansverse colon The cohca dextia aiteiy (Plate 59, No 6, and Plate 
60, No 7) aiises below the media and passes to the light lumbai legion, 
wheie it divides into ascending and descending blanches The last bianch 
of the supeiioi mesenteiic aiteiy is called the ileo-colic aiteiy (Plate 
59) It IS the outei most of the iliac arteiies, and, passing to the cmcum, 
also su^^plies the veimifoim appendix 

The ileum and jejunum must be removed to show the blanches of 
the inferior mesenteric artery (Plate 60) The tiuiik of this ve=!sel 
aiises tliiee centimetres, oi an inch and a quaiter, above the bifui cation 
of the abdominal aoita into the common iliac aiteiies Its branches are 
the cohca sinistia aiteiy (Plate 60, No 30), which supplies the descend- 
ing colon, the sigmoid aiteiy (Plate 60, No 33), to the sigmoid flexuie 
of the colon, and the supeiioi rectal oi hannorrhoidal aiteiy (Plate 60, 
No 31), which descends to supply the upper portion of the rectum 
All the blanches of the mesenteiic arteiies establish fiee mtei communi- 
cation, so that theie is an unmteirupted supply of blood to all parts of 
the intestinal tube, so iiecessaiy foi its physiological function Aftei the 
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detacliment of the great omentum (Plate 60), the tiansveibe colon can 
he examined in i elation to the spleen in the left hyiiochondi lac legion, 
wlieie it makes anothei bend, the splenic flexuie, and j^asses downwaid 
into the left iliac fossa Here it is peculiaily ai ranged in a tortuous 
fold of the mesenteiy befoie it tei inmates in the lectum, and is called 
the sigmoid jiexwe (Plate 61, No 33) The sigmoid flexuie usually 
consists of a large loop puckered up into folds, and occupies rather the 
pelvis than the iliac fossa In the child, the sigmoid flexuie of the colon 
will often he found extending over into the light iliac fossa before turn- 
ing into the pelvis (Plate 67, Fig 2) The sigmoid flexuie of the colon 
IS predisposed to volvulus, oi obstruction by twist, owing to the mesocolon 
forming a naiiow pedicle which may become lotated upon its axis in 
distention of the bowel 

When the gieat omentum is removed, the relations of the stomach 
can be examined The gieat cul-de-sac, or fundus, is undei covei of the 
cartilages of the ribs in the left hypochondiiac region, in contact with 
the diaphragm, and reaches as high as the left sixth steiuo-chondial 
joint, a little above and behind the apex of the heart The caidiac or 
oesophageal oiijice is always comparatively fixed, and coi responds, in the 
living, to a point ovei the left seventh costal cartilage tliiee centimeties, 
01 one and a quarter inches, fiora its junction with the steinum (Plate 
27, Vol I ) It should be remembered that the shape and size of the 
stomach are influenced by the pressure of the suiioundmg organs and 
by the degree of its distention (Compare Plate 29, Vol I, and Plate 
57 ) In the former the stomach was paitially filled with food, in the 
latter it was flaccid and empty 

The pyloiic or intestinal orifice, which is overlapped by the left lobe of 
the liver to a greater or less degiee, is variable in its position according 
to the amount of gastric distention, and cannot be indicated except with 
latitude When the organ is empty the pyloric orifice is believed to 
correspond in the healthy adult to a point about five centimetres, oi 
two inches, below the junction of the right seventh costal cai triage with 
the sternum Posteriorly the cardiac oiifice is about on a level with the 
spinous process of the ninth doisal vertebra, and the jiyloiic orifice with 
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tliat of the twelfth (Plate 82) When the pyloric end of the stomach 
IS affected with cancel ous disease it is often diagged down by its weight 
to a point below and to the light of the umbilicus The ojieiation of 
lesechon of the pyloi'us lequiies a tiansveise incision just above the 
umbilicus 

A veiy small poition of the anterioi surface of the stomach is oidi- 
narily in contact with the abdominal wall below and to the left of the 
ensifoim cartilage When empty the stomach is some distance fiom the 
anteiioi wall of the abdomen, but when distended it is hi ought foiwaid 
by the upwaid rotation of the greater curvatuie, which is limited by the 
degiee of fixity of the lesser cuivatuie If there is much flatulence, so 
that the stomach is excessively distended, the surface-depiession below 
the ensifoim cartilage ivill be obliteiated, the tiansverse colon and the 
small intestine will be crowded downwaid below the umbilicus, and the 
liver will be pushed upward against the diajihiagm so as to dimmish 
the moving-space of the heait within the peiicaidium (Vol I, page 
309) In the operations of gastiotomy and gasti ostomy the stomach is 
usually found to be veiy small and hidden under covei of the left lobe 
of the liver and the costal caitilages, so that the tiansverse colon occu- 
pies its noimal position The latter will be recognized by the append%ces 
epiploiccB (page 44) 

The posteiior surface of the stomach rests upon the spleen, the pan- 
cieas, the left kidney, the gasti o-splenic omentum, and the tiansveise 
mesocolon When both of the latter peiitoneal folds aie removed and 
the stomach is leflected outwaid upon the thorax, the posterior suiface 
IS thus hi ought into view, as well as the subjacent oigans (Plate 61) 
In this position, of course, the greatei and lesser cuivatures of the stomach 
aie level sed The gieatei curvatuie is convex, and the lesser curvature 
IS concave Along the concave bolder the gastric wttery (Plate 61, No 
20) anastomoses with the supenoi pyloixc bianch of the hepatic aiteiy 
(Plate 61, No 5), thus forming the cotonatxa ventmcuh The blanches 
of the pneumogastiic nerves also entei the wall of the stomach upon 
the concave hoidei (Plate 36, Vol I) near the oesophageal oiifice, so 
that, in the recumbent position, if undigested food is piesent the fila- 
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ments of these neives are liable to be nutated and give use to many of 
the distressing symptoms of indigestion The stomach occasionally pie- 
sents vaiiations m form, which aie piohably due to modifications arising 
from the natuial enlargements toward the pyloric extiemity Of these, 
the bulge on the convex border iii this locality is called the lessei cul- 
de-sac, and the dilatation on the concave bolder is the pylonc antium 
In the new-born child the fundus of the stomach is corajraiatively less 
pionounced, the whole organ piesenting generally the appearance of a 
curved tube with which the duodenum is diiectly continuous (Plate 66, 
Fig 2) It giadually assumes the characteristic shape and normal j^osi- 
tion as the child grows older (Plate 67, Figs 2 and 3). In seveial 
dissections the author bas observed the stomach occupying an obhq^ue 
direction with the pylonc extiemity toward the right iliac fossa, and in 
one instance, an adult ovei forty, the organ was nearly veiiiccdt, which is its 
ordinary position in the foetus at the end of the fiist month The stomach 
IS most exposed to injury when it is distended with food, and a wound of 
this organ at such a time is geneially fatal, in consequence of peritonitis 
caused by the escape of the contents into the cavity of the ireiitoneum 
The minute anatomy of the stomach is desciibed on page 38 
The duodenum is the fiist portion of the small intestine, rvlrich in 
the process of development is pressed against the back of the abdominal 
wall and held in jJOsition by a special reflection of the peritoneum It 
begins at the pylorus, and forms a horseshoe-shaped curve, wrth the 
concavrty drrected to the left, into rvhich is received the head of the 
pancreas (Plate 61) It consists of three portions, the flist, or ascending, 
the second, oi descending, and the thud, or iiansveise, the latter termi- 
nating o 2 rposite the left side of the second lumbar vertebra, where the 
duodenum turns forward into the jejunum The fiist pmhon of the 
duodenum can be seen only by raising the liver and drawing the stomach 
to the left It lies in direct relation to the gall-bladder and caudate lobe 
of the liver, and turns downward opposite the neck of the gall-bladder 
Here it is close to the hejratic artery, the vena portae, the hepatic duct, 
and the gasto o-duodenalis aiteiy (Plate 61, No 6) It is sejraiated from 
these structures by the foramen of Winslow (page 29) 
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The fiist portion of the duodenum is the most movable pait, as 'it is 
held 111 jilace chiefly by its attachment to the head of the panel eas 
The second po'ition of the duodenum lests upon the light kidney and 
supra-ieiial cajjsule, and on the inferioi vena cava, which inteivenes 
between it and the light psoas muscle This poition of the duodenum 
usually descends lower in the male than in the female, reaching in the 
foimer the disk between the thud and fouith lumbai veitebise and m 
the lattei the middle of the thud lumbar veitebra The ductus commums 
choledochus opens into the lower angle of the duodenum, formed by the 
descending and transverse portions (Plate 65, Fig 2, No 15) The tlmd 
po 7 hon of the duodenum is directed somewhat obliquely upward across 
the spine, passing over the light psoas mnscle, the infer loi vena cava, 
the right cius of the diaphragm, and the aorta Both the descending 
and transverse portions of the duodenum are only partially covered with 
the peritoneum, and they are the most fixed portions of the small intes- 
tine The termination of the duodenum is held firmly in place by a 
special band of fibrous tissue which descends from the left cius of the 
diaphragm Its termination jiiesents two peculiar flexwes, the fiist being 
upward on the left of the supeiioi mesenteiic arteiy and the second for- 
ward into the jejunum Its teimination is in front of the left crus of 
the diaphragm and the left lenal vessels When the duodenum is un- 
disturbed in the dissection of this legion, the superior mesenteric aiteiy 
and superior mesenteiic vein pass over it from beneath the pancreas 
(Plate 61, Nos 28 and 29) The entire duodenum measures about 
twelve finger-breadths (hence its name), or twenty-two centimetres, in 
length 

After the jejunum and the ileum and the special folds of the mesen- 
tery belonging to them aie removed, the caecum and the vermiform appen- 
dix aie brought into view (Plate 61, Nos 14 and 15) In the adult 
the caecum is situated in the right iliac fossa, about two and a half 
centimetres, oi an inch, fiom the anterior superior spine of the ilium 
toward the middle line of the abdomen It is provided with a special 
investment of the peritoneum, which is often luvaginated behind it into 

a subccecal pouch At birth the caecum is imperfectly developed, and 
VoL II— 4 



PLATE 66. 

The transversaUs muscle and the e\tra peritoneal fascia carcfullj remottd to show the parietal peritoneum on the 
right side of the abdomen and a portion of the great omentum on the left 


1 The cartilage of the right sixth nb 

2 1 he cartilage of the right set enth rib 

3 The cartilage of the right eighth nb 

4 The parietal peritoneum 

6 The anterior superior spine of the right ilium 

6 Fold of the peritoneum corresponding to the obliterated 

right hj pogastric artcrv 

7 The obliterated urachus 

8 The anterior surface of the distended bladder, un 

covered by the peritoneum 

9 The right spermatic cord 


10 The suspensory ligament of the penis 

11 The anterior surface of the stomach, coicrcd by the 

peritoneum 

12 The great omentum 

13 Portion of a coil of the jejunum 

II Told of the peritoneum corresponding to the oblitcr 
ated loll In pogastric artery 

15 The left superficial circumflex lilac artery 

16 The left fascia lata 

17 Hie left spermatic cord 
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appeals (Plate 66, Fig 4, No 4) as a long coiled poitioii of tlie bowel 
extending acioss the abdomen below the tiansveise colon The csecuni 
IS usually entiiely suiiounded with the peiitoneum, and is theiefoie leadily 
displaced in the vaiious positions which the body may assume duiiiig 
life The ascending colon passes upwaid in the adult fiom the cmcum 
to the undei suifaee of the livei (page 20) This jioition of the colon 
wheie it joins the caecum is geneially in contact with the back wall 
of the abdominal cavity in the loin (Plate 84, Fig 2, No 21) It is 
coveied with peiitoneum only in fiont and at the sides Theie is often 
a gieat deal of loose aieolai tissue between the posteiioi suiface of the 

caecum and the iliac fascia, which is the seat of abscess in cases of 

peifoiation of the caecum oi of the appendix 

The vermiform appendix, or vermiform process, is veiy vaiiable 
It IS usually fiom seven to fifteen centimeties, oi fiom thiee to six inches, 
in length, and from five to six millimeties, oi about a quarter of an inch, 
in diametei It anses fiom the lowei and jiosteiior part of the caecum, 
and teiminates in a fiee lounded blunt end It has a small mesenteiy 
of its own, which ties it moie oi less loosely to the back suiface of the 

caecum It is usually diiected upward in a flexuous couise towaid the 

teimination of the duodenum (Plate 61, No 14), but it will be found 

» 

not uncommonly hanging downwaid into the light iliac fossa between 
the caecum and the ileum (Plate 69, Fig 4, No 2) In every case, 
within the author’s obseivation, wheie this piocess has been involved in 
pel ityphhhs in consequence of the lodgement of an intestinal concietion 
01 a foieign body, and an operation was lequiied foi its relief, the posi- 
tion within the iliac fossa was noticed The veimifoim appendix is the 
rudiment of the elongated caecum of the herbivoious animals, in which 
this poition of the intestinal canal selves as a leseivoii for the elabora- 
tion and absorption of food The caecum in man has therefoie been 
said to offei an anatomical piotest against a purely vegetable diet Tlie 
ileo-caecal region is fiequently the seat of obstruction from foieign bodies, 
owing to the presence of the ileo-coecal valve (page 45), which guaids 
the entrance of the ileum into the caecum (Plate 65, Figs 4 and 5) 
When the stomach is laised fiom under the ribs, the ‘spleen and the 
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panel eas are bi ought into view (Plate 61) The spleen is the deep- 
puiplish-eoloied organ situated uudei covei of the cartilages of the 
ninth, tenth, and eleventh ribs It piesents vaiious notches in the 
auteiioi bolder, which aie sometimes palpable thiough the abdominal 
wall when the spleen is enlaiged The panel eas is the iiinkish-giay- 
coloied glandulai body which lies behind the stomach, extending fiom 
the concavity of the duodenum on the light to the liiluni of the spleen 
on the left It is situated diiectly ovei the fiist lumbai veitebia, between 
the coeliac axis above and the supeiioi mesenteiic aiteiy and sujieiior 
inesenteiic vein below (Plate 61, No 26) 

The anatomy of the spleen is desciibed on page 59, that of the 
pancreas, on page 57 

After having obtained an accurate idea of the noimal positions of 
the abdominal visceia, and befoie lemoving them fiom the body to study 
the peculiarities of their stiuctuie, it is well to examine caiefully the 
complicated reflections of the seious membiaue, — called the peritoneum, 
— which holds many impoitant lelations to most of the oigans, not only 
fiom a physiological point of view, but also with legaid to the inteipie- 
tation of many diseases with which they may become involved, and the 
surgical pioceduies practised foi then lelief It should be fiist undeistood 
that the vaiious folds of the peritoneum which pass fiom the abdominal 
wall to the viscera aie designated accoiding to then attachments, — viz, 
mesentery, mesocolon, mesoiectum, etc Folds fiom the abdominal wall 
to solid organs aie called ligaments Where the folds which pass fiom 
one viscus to another are double, they are called omenta 

In ordei to comprehend the complexity of the aiiangement of the 
peritoneum as it ordinarily appeals in the adult, it is essential that some 
knowledge should be possessed of the early stages of embiyonic develop- 
ment in which the abdominal visceia aie diffeientiated 

Any one who has not given this subject thought would probably be 
astounded by the statement that the livei and the panel eas aie out- 
giowths of the duodenum, but it is a fact upon which depends the 
explanation of much that belongs to this diflScult study 

When the alimentaiy canal fiist assumes the tubular foim it is a 
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Simple stiaight cyhndei placed in front of the veitebial column, attached 
to it and to the rest of the embiyo by a membianous fold oi rudimen- 
taiy mesentery By degrees the intestine, gi owing in length, becomes 
looped at the centie and straight at its U2323er and lowei ends, whilst 
the portion which is destined to become the stomach is dilated The 
liver IS developed from the duodenum in the lower suiface of the 2^1 imi- 
tive diaphragm, and contains the ducts of Cuviei, or great venous trunks 
passing to the right auricle of the heart Owing to these connections 
the duodenum becomes fixed very eaily, and on this account the stomacli, 
as it enlaiges, is caused to rotate aiound its veitical axis, its convex 01 
vertebial holder being turned forward, while its concave 01 abdominal 
border is turned backwaid In this process of development the stomach, 
which was at first 2 ilaced vertically, becomes diawn giadiially obliquely 
to the light, and then tiansveisely In these evolutions it natuially 
cariies with it the membranous fold from which the omenta are aftei- 
waid produced The veitical position of the stomacli may continue in 
adult life, as already stated (23age 24), and it 25robably does so moie 
frequently than has been obseived, but the authoi is convinced fiora 
many dissections and autopsies that its normal 2 ^osition aftei birth is as 
seen in Plate 60, Fig 2 It is thought that the pecuhai shape of the 
fundus of the oigaii is due to the action of the layeis of muscular fibies 
in its wall upon the food, and in newly-born children the fundus does 
not exist The cuivatuies of the stomach follow as a sequence upon its 
dilatation and change of position, and the mesial fold of the 2 ieiitoneum 
surrounding it becomes the sac of the omentum, the portion coveiing 
the right side of the stomach being turned inward and the portion ovei 
the left side passing over the fiont wall of the stomach, so that its free 
edge becomes the anteiior boundary of the omental f 01 amen of Winslow, 
the opening between the greater and lessei involutions 01 cavities of 
the 23eiitoneum, as they aie called These involutions are 25‘'iitly due 
to the unequal constiiction of the pyloiic and ce5023hageal ends of the 
stomach The foramen of Winslow is occasioned by the serous meni- 
biane which onginally was on the right side of the stomach becoming 
turned behind it and compiessed by the duodenum 111 its fixed position 
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and lelation to the livei, as above desciibed In the eaily einbiyo there 
IS no distinction between the iippei and the lowei pait of the intestine 
until the formation of the caecum, which is at hist about the centie of 
the canal, and is a simple tubular diveiticulum which latei dwindles at 
its free pait, becoming the veimiform ajipendix (page 27) Aftei the 
ajipeaiance of the caecum the ^nimitive intestinal canal undeigoes gieat 
changes the lowei poition inci eases in cabbie, and the uppei elongates 
lapidly and becomes looped The loops of the uppei or small intestine 
aie pecuhai because the tube as it elongates twists on itself below the 
stomach, so that the lowei pait passes in fiont of the uppei and con- 
sequently draws the j^entoneum fiom its abdominal suiface The looped 
crossing of the intestine and the rotation of the stomach aie the chief 
obstacles in uuiavelling the couise and reflections of the peiitoneum 
About the beginning of the thud month the ileo-cmcal valve is discern- 
ible, and the colon, fiist lying to the left of the small intestine, giadu- 
ally ciosses over then upper part, and, steadily growing in length, assumes 
about the fifth month after birth its normal position The meseuteiy 
about the largest intestine is variously arianged and jiiolonged during 
the growth of the abdominal organs of the foetus, and many congen- 
ital defects and abnormal conditions offer the best means of explaining 
what are usually described as its normal relations In this connection 
it should be noted that there are many important changes which occur 
in the small and the large intestine in childhood depending upon growth 
and which necessarily cause modifications in the ariangement of the 
peritoneum The small intestine at birth measures about two and nine- 
tenths metres, or nine and a half feet, and it grows about one and one- 
fifth metres, or four feet, in the first two months It has been shown 
(Treves) that the caecum and colon at birth measure thirty and one-half 
centimetres, or one foot, exclusive of the sigmoid flexure, which is about 
twenty-five and one-half centimetres, oi ten inclies, in length This 
portion of the bowel does not increase in length until after the fourth 
month 

The peritoneum is a continuous serous membrane constituting in 
the male a perfectly-closed sac It is so disposed that its pmietal layei 
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lines tlie cavity of the abdomen and its msceial layer is leflected moie 
01 less over the viscera The internal suiface of the peiitoneum is 
smooth and glistening, and lined by squamous epithelium, the exteinal 
suiface IS composed of areolai tissue, the subpeiitoneal tissue, which con- 
nects the membiane with the viscera oi the paiietes Theie is only a 
little moisture secieted in the sac between the two layeis, which selves 
to furnish the smoothness of its surface and enables the visceia to glide 
easily ovei one anothei The viscera aie vaiiously invested by the 
peiitoneal sac Some, as the jianeieas, the kidneys, and the supia-ienal 
capsules, aie altogether outside and behind it, others, as the lowei poi- 
tions of the duodenum, the caecum, and the ascending and descending 
colon, aie only paitially coveied by it, while the stomach, livei, jeju- 
num, ileum, tiansveise colon, and sigmoid flexuie of the colon aie 
completely invested by it The latter, as they undeigo changes in tlieii 
development, cause the visceial layei to assume folds, which piopoition- 
ately legulate the degiee of mobility of their inopei visceia 

The comse of the peritoneum m the adult can be traced fiom any 
point thioughout its continuity, but the authoi has found its demonstia- 
tion most leadily comprehended by commencing at the umbilicus, as 
follows If the abdominal wall is opened and the jiaiietal layei of the 
peritoneum exposed, as in Plate 56, it can be followed downwaid to the 
pubes, where it leaves the anterior abdominal wall to covei the uppei and 
back part of the bladder, whence it is reflected upon the uppei portion of 
the rectum in a loose fold called the i eeto-vesical pouch (Plate 74, Figs 
1 and 2) If the cavity of the peiitoneum is then opened by slitting 
up the parietal layer so that it can be manipulated with both hands, 
the membiane will be noticed to piesent in the pubic and inguinal 
regions the slight folds about the obliteiated uiachus and hypogastiic 
aiteiies alieady desciibed (page 18) In the female the peritoneum is re- 
flected fiom the bladdei ovei the uteius and the uppei part of the vagina, 
and thence to the upper poition of the lectum, thus foiming respectively 
the vesico-utei me pouch and the lecto-utei me pouch {of Douglas) (Plate 
73, Figs 1, 2, 3, and 4) Fiom the sides of the uteius to the sides of 
the pelvic cavity the peritoneum is extended in double folds, constituting 
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tlie broad ligaments of the uteius (Plate 71, Fig 2) The peritoneum, 
after sui rounding tire upper portion of the lectuni as the mesorecium 
(page 37), is continued upward, in both sexes, on the posterior wall of 
the abdomen as far as the tiuiik of the super loi mesenteric artery, along 
which it IS continued to enclose the coils of the small intestine (jejunum 
and ileum), forming the mesenlciy Laterally, the parietal peritoneum 
extends outwardly to the ascending and descending colon, which it invests 
in front and at the sides as the mesocolon, and then passes inwardly 
over the kidneys to the spine, where it is continuous with the layer 
already traced upward from the rectum to form the mesenteiy. In the 
right iliac region it covers the commencement of the cmcum and the 
vermiform appendix, and in the left iliac region the sigmoid flexure of 
the colon, forming the sigmoid mesocolon Above the mesentery the 
peritoneum is reflected to the spine nr relation to the lower part of the 
duodenum (which it helps to fix in position), and is thence extended to 
and about the transverse colon, foiming the transverse mesocolon This 
is directly continuous on each side with the ascending and descending 
mesocolon 

If we now return to the umbilicus and trace the parietal peritoneum 
upward, it will be found to extend over the under surface of the dia- 
phragm, and to descend thence to the liver, which it invests ujron its 
upper surface, its thin anterior edge, and the anterior part of its undei 
surface From the transverse fissure of the liver it passes to the smaller 
curvature of the stomach, forming the anter loi layer of the lesser omentum 
(page 35) It is continued over the front of the stomach to the convex 
border, whence, as the outer layer of the great omentum (i^age 33), it is 
prolonged downward to a variable extent, doubles upon itself, and ascends 
to blend with the transverse mesocolon, from which it continues upward 
over the pancreas and the back wall of the abdomen to the posterior 
part of the under surface of the liver, at the transverse fissure of which 
it IS reflected back to the stomach, for ming the posfe? lor layer of the 
lesser omentum This passes over the posterior wall of the stomach to 
its convex border, where it becomes the inner layer of the great omentum, 
and thus IS continued back as-ain to the transverse mesocolon Careful 
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consideration of tlie latter will sliow tliat tlieie are tlierefoie five pento- 
neal layers in front of the tiansverse colon, — viz , the foui layeis of the 
gieat omentum and the independent primary layei of the tiansveise 
colon In the adult the latter is generally fused with the posteiioi outer 
layer of the great omentum, but when the transveise colon is not fixed 
in its usual position the seveial layeis are aiianged as above desciibed 

There has been much confusion in the ideas of anatomists legarding 
the provision of a distinct duplicature of the peiitoneum in the foima- 
tion of the transverse mesocolon This is certainly the geneial aiiange- 
ment in the foetus, and often in the young child befoie the visceia aie 
fully developed and have attained then iioimal positions, and that the 
condition of this pait of the peiitoneum in the adult has given use to 
so much discussion is piobably due to the difieient points of view from 
which it has been examined 

The tiansveise mesocolon presents difFeient relations to the posteiioi 
layei of the gieat omentum on eithei side of the middle line On the 
light side its usual ariangeraent is such that there is little tiace of the 
piimitive peiitoneal layei, but toward the left it becomes moie manifest, 
and in the neighborhood of the splenic flexuie it is usually pronounced 
The author has never seen a diagiam of any of the ideal tiansveise and 
median sections which made this subject comprehensible, and he believes 
that nothing shoit of an actual demonstration will convey a collect 
impression 

It should be understood that the gt eater eavity of the peritoneum is 
opened when the paiietal layei is slit up to examine the reflections as 
above desciibed The greater cavity is external to the gieat omentum 
The lesse’) cavity of the peiitoneum may be regarded as the space within 
the doubled layeis of the great omentum It extends upwaid behind 
the stomach, and can be distended aitificially by inflation through the 
foiamen of Winslow, the opening by which the gi eater and lessei cavi- 
ties communicate The position of the foiamen of Winslow, at the light 
bordei of the lesser omentum, has alieady been described (page 20), as 
well as the maiiuei of its foimation (page 29) 

The seveial poitions of the peiitoneum which ha\e important dis- 
VoL ir-5 
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The anterior parietal layer of the peritoneum remoied to ahon the great omentum fully developed and cohering 
completel} the intestines, also the relations of the liver, gall bladder, and stomach to the cartilages of the loMcr ribs 


1 The cartilage of the right sixth rib 

2 The cartilage of the right seventh rib 

3 The left lobe of the U\er overlapping the stomach 

4 The lower margin of the right lobe of the liver 

5 Remnant of the round or suspensorj ligament of the 

liver 

6 The fundus of the gall bladder in relation to the carti 

lage of the right ninth rib 


7 One of the v cssels of the omentum 

8 The right spermatic cord 

9 The stomach 

10 The great omentum 

11 The low cr portion of the great omentum coi cring the 

pelvic V Isccra 

12 1 he sub peritoneal lajcr of fattj tissue 
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tmctive featuies are, briefly, tlie following The gieat omentum [gasbo- 
coho omentum) (Plate 57) consists of two double layeis, proceeding from 
the convex border of the stomach downward to a variable extent and 
then turning upward upon themselves to the transverse colon In some 
bodies the great omentum extends into the pelvis, and often becomes 
involved in heinige, m others it is gathered in a bundle along the 
transverse colon Its thickness vanes considerably, and in a measure 
corresponds with the geueial development of the individual In corpu- 
lent jieisons it IS loaded with fat and contributes to the apparent sue 
of the abdomen In emaciated subjects it is translucent and jiiesents 
a delicate lace- work appearance 

The lesso omentum {gasb o-hepatic omentum) extends between the 
transverse fissure of the liver and the concave border of the stomach 
It consists of two layers, which include the jioital vein, the hepatic 
artery, the nerves distributed to the liver, and the hepatic duct and 
lymphatic vessels coming from it These structures are sui rounded by 
a loose areolar tissue, ealled the capsule of Ghsson (page 53) 

The gastro-splemo omentum is in reality an upward prolongation of 
the great omentum It encloses the vasa bievia, which pass from the 
splenic artery at the concave surface of the spleen to the greater cul-de- 
sac of the stomach, and the gastio-epiploica smistia artery The spleen 
IS also invested for the most 25art by a lateral expansion of the jiaiietal 
peritoneum, duplicatuies of which at the hilura connect it with the adja- 
cent diaphragm and are called the phi eno-splemc ligament and the pos- 
teiioi splenic ligament In the folds of the former are enclosed the 
splenic artery and the S|)leriic vein The omenta, besides being composed 
of double layeis, jnesent peculiarities of structure which distinguish them 
from the rest of the peritoneum They are always fenestrated, the muilies 
being connected by broader or narrower bauds of fibrous tissue, .uid 
contaming numerous vessels, lymph-siraces, and masses of fat 

The mesentery is the fold of the jreiitoneum wdiich is attached to 
the back wall of the abdomen, extending from the left side of the 
second lumbar vertebra obliquely across the sirine to the right sacro-iliac 
symjihysis It sui rounds the cods of the jejunum and the ileum and 
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between the layeis of its pedicle are tbe brandies of the mesenteiic 
vessels, nerves, and lacteals When spread out it is fan-sbaped It is 
connected with the transveise mesocolon above, and with the mesocolon 
in relation to the inner part of the caecum below In consequence of 
the oblique attachment of the root of the mesenteiy, when a vessel is 
wounded in the abdomen on the right side the blood is found in the 
right iliac fossa, while if a vessel is wounded on the left side the blood 
IS found in the cavity of the pelvis Slits sometimes occur in the layers 
of the mesentery, into which a loop of the intestine may find its way and 
become stiangulated 

It has been suggested that an abnoimally long mesenteiy may pre- 
dispose to herniae, and it is ceitain that the peiitoneum will allow of 
very consideiable stretching if the foice is gradually exerted It is con- 
stantly bi ought to the suigeon’s attention that the peiitoneum is paiticu- 
larly liable to become inflamed fiom any souice acting ujiDn its innei 
surface, such as peifoiation of the small intestine, but that its outer 
suiface IS comparatively exempt, as in the many forms of abscess which 
occur in the subperitoueal tissue 

The tiansverse mesocolon is the broad fold which connects the trans- 
verse colon with the back of the abdomen, and in a measuie separates the 
stomach, livei, and spleen from the convolutions of the small intestine 
The branches of the colica media arteiy ramify between its layers The 
transveise colon is attached to the abdominal suiface of the eleventh rib 
by a special thin fold of peritoneum called the pleuio-colic fold The 
ascending and descending mesocolon lespectively cover the right and left 
portions of the colon, upon then anterioi and lateral surfaces Poste- 
riorly there is usually a broad part of the large bowel in each loin 
which rests upon the lumbai fascia without any intervening jieiitoueum 
This IS especially the case upon the right side, and is taken advantage of 
in the opeiation of colotomy foi artificial anus in stiictuie of the rectum 
(page 219) Occasionally, howevei, the ascending and descending por- 
tions of the colon aie provided with a distinct mesocolon The sigmoid 
mesocolon generally completely surrounds tlie sigmoid flexure of the 
colon, which it fastens in a loose thin fold to the left iliac fossa Owing 
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to tlie change in this pait of the colon in the adult fiom that of the 
simple flexure it piesents in early life, the sigmoid mesocolon is usually 
extended upward along the infeiior mesenteric arteiy, foiming the %niei- 
sigmoid 'pouch, This may explain some of the symptoms attending 
habitual constipation The ine&oi ectum, is the leflectiou of the peiito- 
neum which surrounds the upper portion of the lectum and holds it in 
place against the sacrum It includes the rectal oi hsemorrhoidal vessels 
between its layeis The othei folds and leflections of the peiitoneum 
which constitute the visceial ligaments will be found described with the 
respective oigans as they are studied sejiaiately when lemoved from 
the body 

The geneial anatomy of the stomach, including its shape, dimen- 
sions, and lelations, has been studied with the oigan in situ (page 23) 
Aftei it has been model ately inflated and the lowei part of the msopli- 
agus and the uppei pait of the duodenum ligated, it can be lemoved, 
so as to afford bettei oppoitumty for examining the stiuctuie of its 
walls The aveiage specimen measures twenty-nine centimeties, oi about 
twelve inches, in length, and twelve and a half centimeties, oi about five 
inches, in width Its weight is foui and a half ounces It has foui 
coats, — the serous, the muscular, the submucous, and the mucous The 
seious coat is deiived from the peritoneum (page 30) It is closely ad- 
heient, and is complete except at the concave and convex bordeis, wheie 
the gastric vessels couise between the layers as these pass to foim the 
diffeient omenta A fold of the peritoneum is leflected about the left 
side of the oesophagus it connects the stomach with the diaphragm, 
and IS called the gasti o-phn enic ligament The muscular coat is exposed 
upon lemoval of the peiitoneum, and consists of thiee strata of vaiiously- 
disposed fibies of the unstiiped variety The outei layer, composed of 
longitudinal fibies, is moie distinct along the concave border than along 
the convex, and is continuous with the similai layei of fibres upon the 
oesophagus above and upon the duodenum below About the pyloric end 
the layer of longitudinal fibies is uniform, and at the sides is augmented 
by bands of connective tissue {ligaments of Helvetius) ivliich produce the 
antium pylom The middle layer consists chiefly of circular fibres, and 
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the inner layei of ohhque fibies TJie lattei aio continuous with the 
eiiculai fihies of the oesoiihagus, and aie most pionounced about the 
oesophageal end of the stomach, eiossing obliquely fiom light to left, and 
mce veisa, and becoming scatteied ovei the middle of the stomach, upon 
which the ciiculai fibies aie well maiked At the j^yloiic end the layer 
of ciiculai fibies suddenly becomes thickened and pioduees the pylonc 
splmictei The intimate association of the diaphiagm with the oesopha- 
geal opening natuially obviates the necessity of a special sphinctei at 
the caidiac end, although sometimes theie is a valvulai appeaiance wdiich 
is piobably due to the noimal closuie of the oesophagus and to piolapsus 
of the oesophageal mucosa The submucous coat is a whitish aieolai layei 
loosely connecting the musculai and mucous coats, so that they can move 
freely on each othei This layei may be legaided as the piopei vascular 
tumc of the stomach, because witliin it the aiteiies bieak up into minute 
blanches befoie they entei the mucous coat and the ladicles of the veins 
commence It also contains plexifoim lympliatics and the filaments of the 
gastiic nerves The mucous coat is the lining membiane of the stomach, 
which must be laid open fiom end to end to exjio&e it It usually ap- 
pears in the healthy state of a pale-innk oi leddish-giay coloi It is 
soft and thick like velvet, and folded into wi inkles, oi ingcc, in its long 
diameter These disappeai when the oigan is distended The mucous 
membiane is thinnest at the fundus and thickest at tlie pyloius In old 
age it appeals to have thinned thioughout, as if ivoin by use 

When examined with the microscope the entiie aiea of the mucous 
membrane appeals to be coveied with small jiolygonal depiessions (alveoli), 
in the bottom of each of which is seen the louiid onfice of a tubular 
gland, 01 gastiic follicle The alveoli aie separated by slight iidges 
which aie juovided with villous processes On section of the mucous 
coat the tubular glands aie found to be pioportioned in length to the 
thickness of the mucous membiane, being shortest at the cardiac end 
and fundus and longest at the pyloiic end At eithei end of the 
stomach they present further chaiacteiistic differences, which have led 
them to be distinguished as cardiac (or jieptic) glands and pyloric glands 
The caidiac gastiic glands have short ducts, which soon become narrow 
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and communicate with seveial straight or slightly tortuous blunt-ended 
tubules The pylomc gastric glands have longei ducts, with a laigei 
passage than that in the ducts of the formei, and they also become 
nariow and communicate with similar tubules The ducts of both kinds 
of glands are lined with an extension of columnai epithelium like that 
of the gastric surface In the cardiac glands theie aie in addition some 
scattered cells, which aie called paiietal cells, because they have then 
bases resting on the basement membrane Each of these is pecuhai in 
having a clear, oval nucleus The gastric epithelium rests on a very 
delicate fibro-connective tissue augmented by the muscularis mucosae, which 
consists chiefly of circular flbres except toward the pylorus, where the 
fibres have a longitudinal course There are many lymph-patlis which 
communicate with the lymphatic plexuses in the submucous coat, and 
which pass to the superficial and deep sets of lymphatic glands situated 
along the cuivatures of the stomach 

The arteiies of the stomach (Plate 61) are derived from the gastric, 
the vasa brevia, the right and left gastro-epiploica, and the pyloric 
aiteiies They have already been described (page 23) Then aiteiioles 
penetrate from the submucosa between the glands and furnish a supei- 
ficial capillary plexus and a deeper inteiglandular plexus The beginnings 
of the veins are fewei and much larger thau the arterioles The venous 
radicles teiminate m trunks, of which those corresponding to the gastiic 
and pyloric arteries empty their blood into the vena portae, and those 
which correspond to the vasa brevia and the epiploic® aiteiies open into 
the splenic vein The branches of the light and left pneumogasti ic neives 
descend from the concave bordei of the stomach and interlace eveiy- 
wheie with the branches fiom the sympathetic solai plexus, foiming the 
gastiic plexuses {of Aueibach and of Meissnei) in the muscular and 
mucous coats The pyloius (page 22) is foimed by the mucous meni- 
biane constricted by the layer of circular muscular fibres alone Its 
lumen usually measuies sixteen milhmeties, oi about two-thirds of an 
inch, in diameter The circular fibies act like a sphincter in closing 
the opening, which toward the stomach is oblique and toward the duo- 
denum IS round It is noteworthy that at the pylorus the alveoli of 
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tlie stomacli stof) and the villous mucosa of the intestinal canal begins 
The gastiic juice is a clear, viscid liquid -with a peculiai acid taste It 
IS secieted fioin the epithelium and glands of the mucous memhiane of 
the stomach, and consists chiefly of 'pc}mn in solution Avith hydrochloric 
acid and mineial salts 

The small intestine consists of the duodenum, the jejunum, i^nd 
the ileum, and is, when lemoved fiom the body, six meties, oi about 
twenty feet, in length in the adult The extent and lelative position of 
the duodenum (Plate 61) aie desciibed on page 25 The jejunum to ex- 
ternal apjieaiance lesembles the duodenum, being like it moie vasculai 
and its wall feelmg thickei than that of the ileum, in consequence of the 
airangement of the mucous coat, but theie aie no defined limits between 
-the lowei poitions of the small intestine Then ouUaid characteiistics 
aie signified by then names, that of jejunum being given to the uppei 
poition, which is usually found cmjiiy aftei death, and that of ileum to 
the lowei pait, which is especially twisted into coils Like the stomach, 
the small intestine has foui coats, — the seious, the musciilai, the submucous, 
and the mucous The peiitoneum furnishes the seious coat, which, except 
in legard to the descending and tiausveise iioitions of the duodenum, forms 
a complete investment The muscular coat consists of an outei longitu- 
dinal layer and an innei eiiculai layer, the lattei being the thicker of 
the two until neai the teiraination of the ileum in the cmcum, wheie it 
IS very thin The submucous coat intervenes between the musculai and 
the mucous coat, and in immediate i elation to the lattei it is jnovided 
with a delicate layei of non-stiiped musculai fibies, called muscularis 
mucoscB 

The mucous coat of the small intestine is well woithy of caieful 
study In order to see it, the bowel should be lemoved, ivashed, and 
laid open It then appeals arianged in transverse folds, called valvulce 
eonniventes, which are best maiked along the anteiioi wall of the duo- 
denum They extend about one-half oi two-thiids lound the bowel, 
but never encircle it They aie not of equal size, and project nine 
millimetres, oi about one-thud of an inch They do not disapiiear 
when the tube is distended, as do the similar folds of the mucous lining 



THE BEaiON OF THE ABDOMEN 


41 


of tlie oesoj^liagus and tlie stomach The valvulse conmventes are most 
developed in i elation to the opening of the biliary and pancreatic ducts 
in the infeiioi angle of the duodenum (page 25) The oiifice of the 
hile-duct is sui mounted by a hood-like fold (the caouncula majo?) 
The bile-duct (page 55) takes a veiy oblique couise thiough the wall 
of the duodenum befoie it opens, and fiom the opening there extends 
downward a small veitical fold, called the ficenulum The valvulse con- 
niventes become faither apait and giadually dimmish in size until they dis- 
appeai about the middle of the ileum The entiie mucous lining of the 
intestine piesents small vasculai piocesses, the vilh, which can be leadily 
seen by floating a poition of the bowel in watei Under the micioscope 
a single villus is found to consist of an outei layei of epithelium supei- 
jiosed on a basement layei, under which are polygonal connective cells 
tiaveised by capillary vessels which letuin then blood by a single 
venous radicle. The axis of the villus is occupied by one or two lymph- 
canals which begin in a closed end neai the top of the piocess, wheie 
it IS enclosed by flbies fiom the muscularis mucosae The lym23h-canals 
are the beginnings of the lacteal or absoibent vessels In all paits of 
the villus theie are numerous amoeboid lymph-cells with oval nuclei 
It has been estimated that the small intestine contains foui millions 
of villi The valvulse conmventes being covered both on their uppei 
and on their lower suiface gieatly inciease the absoibent suiface over 
which the chyme passes Most of the pai tides of fat contained in the 
food aie supposed to be absorbed by the villi and earned into the system 
by the amoeboid cells 

Throughout the small intestine between the villi are vaiiously placed 
four kinds of intestinal glands, severally known as the glands of Lieber- 
kuhn, of Brunner, of Peyei, and the solitaiy glands The most numer- 
ous aie the simple follicles of Liebeihuhn They are distiibuted ovei the 
laige as well as over the small intestine, and consist of simple tubu- 
lar mucous glands having blind ends Their orifices appeal under the 
microscope like dots or puncta between the villi The glands of Biunnei, 
or duodenal glands, are found chiefly close to the pyloius, and in stiuc- 
ture lesemble enlarged pyloric glands The glands of Peyei {glandulce 
VoL II— 6 



PLATE 58. 


The convolutions of the small intestine ns llicj iiormnllj 
the great omentum and the trans\crso portion of the colon 

1 The under surface of the great omentum, irhich Is 

turned upward to show the intestines fii silu 

2 The transverse colon, with oppendiccs cplplolcto 
8 The transverse mesocolon 

4 The caecum (lying Just within the crest of the right 
Ilium) 

6 A coil of small intestine {ileum) in the right lilac fossa 


appear upon opening tlie abdomen and rellcctliig upward 


C The bladder (pnrtiall) distended) 

7 A coil of small intestine {Jejunum) 

8 The descending colon 

9 Colls of small Intc'tlnc (ftaim) 

10 A coll of small intestine {jounum) In the letl iliac fossa 

11 A portion of the (so called) sigmoid flexure of the 

colon 
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agminafm) me found in the lonei paifc of the jejunum, but especially 
throughout the ileum. They aie most distinctly seen in children They 
aie aiianged in aggiegations oi gioujis, about thiity in number, on the 
boidei of the intestine opposite the attachment of the mesentery In 
the jejunum they appear ciiculai, and in the ileum as longitudinally- 
extended patches, so that they aie often called Peyer's patches They 
measuie fiom one to seven ceutimeties, oi from half an inch to three 
niches, m length, and fiom two to twelve millimetres, or from a few 
lines to half an inch, in width They aie usually destitute of villi on 
the suiface, but contain many lymphoid nodules. They aie surrounded 
by close lows of villi and simple follicles These patches diminish in 
numbei and lose their distinctness as age advances They are peculiaily 
susceptible to disease, as in typhoid fevei, when they become enlarged 
and aie liable to ulceration, often peifoiatiiig the intestine When the 
musculai coat is removed from ovei one of these patches in the noimal 
state, it appeals to consist of a number of oval flask-shaped vesicles em- 
bedded in the submucous tissue The vesicles aie ductless, and appear 
to dischaige theii contents — a grayish fluid — by luptuie of their capsules 
The soliiauj glands are scattered lymphoid nodules, lesemblmg a single 
one of the component nodules of the glands of Peyer 

Aiound each sohtaiy oi agmiiiated gland theie is a minute net-woik 
of blood-vessels and lymphatic vessels The latter pieice the musculai 
coat and join with the outer set of intestinal lymphatics, which lun 
between the layers of the longitudinal and the ciiculai fibies 

The lymphatic vessels of the intestinal canal are called lacteal vessels 
because they appeal of a milky-white color, in consequence of the admix- 
ture of the fatty pioduets of digestion with the oidinaiy intestinal juice, 
which IS deiived fiom the epithelium and glands of the mucous mem- 
biane This combination pioduces a nutritive liquid which is emulsified 
lymph and is called chyle The lacteal vessels are constantly engaged in 
cai lying it into the circulation After leaving the small intestine the 
lacteals pass to the lacteal glands, of which there are over two hundred, 
in the layers of the mesentery 

The arteries supplying the small intestine are the branches winch 
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aiise from the convexity of the supeiior mesenteric artery (Plate 59), 
and which fieely inosculate over the sui faces of the bowel, as described 
on page 21 The upper poition of the duodenum is supplied by the 
gastt o-duodenal hancli of the hepatic arteiy (Plate 60, No 9) The 
veins accompany the arteiies and empty into the superior mesenteric 
vein (Plate 59), which with the splenic vein foims the vena poitse 
behind the pancreas The nerves of the intestinal wall aie deiived 
fiom the superior meseuteiic plexus of sympathetic neives which accom- 
pany the distribution of the aiteiies in the layers of the mesentery 
The nerve-filaments sepaiate fiom the aiteiies on reaching the wall of 
the bowel and pierce the layei of longitudinal musculai fibies, forming 
the plexus mesentericus of Aueihach From this plexus filaments extend 
into the submncosa, wheie they again foim the plexus of Meissner, in 
the same manner as in the walls of the stomach 

The large intestine consists of the ciecura, the colon, and the 
lectum, and measures in the adult about one and a half raeties, oi fiom 
five to six feet, m length But all measurements can be considered only 
approximative, as the longitudinal muscular fibies aie easily damaged in 
removing the bowel from the body, so that it is more or less lengthened 
The relative positions of the different portions are described as they appear 
in the body (pages 25, 27, and 45), and are shown in Plates 58, 59, 61, 
72, and 73 Considered as a whole, the large intestine forms a great 
loop Beginning at the csecum in the right iliac fossa, it first ascends 
to the liver, then, aiching across to the spleen, it descends to the left 
iliac fossa, whence it passes into the pelvis to teimmate at the anus 
Almost all of the laige bowel which is contained within the abdomen 
IS accessible to piessure through the surface wall, and in cases of col- 
lection of flatus giving use to colicky pains (toimina) much lelief can 
be affoided by gently rubbing over the course of the colon Through- 
out its couise the large intestine is thicker and less vascular than the 
small intestine Its principal external features are that it is pouched, 
or sacculated, and that it has attached to it little pendulous portions of 
fat covered with peritoneum, called appendices epiploicce The latter are 
always especially noticeable along the free border of the transverse colon 
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(Plate 58, No 2) The saccuh aie maintained by the longitudinal 
niusculai fihies being aiianged in tbiee se25aiate bands, the tcemce coh, 
although they piobably oiiginate in consequence of the fseces as they 
become haidened causing a bulging of the intestine and thus a sepa- 
latioii of the longitudinal muscle-fibies into the toenise If the tseni® aie 
seveied, the saccuh at once disappeai and the bowel is proportionately 
lengthened The mucous membiane of the laige intestine is destitute 
of Yilh, yalvulte coiiniventes, and glands of Peyei, but theie aie abun- 
dant simiile follicles and solitaiy glands which are larger than those 
in the small intestine 

If the caecum is inflated aftei having been thoioughly washed, its 
pecuhai sliajie and the external lelations of the termination of the ileum 
and the veimifoim ajipendix can be noted, but the preparation must be 
diied befoie examuiing the inteiioi, which can then be best done by 
cutting away the fundus below the iliac oiifice This will give a view 
of the valves (Plate 65, Fig 5, Nos 5 and 6) , also of the ridges oi 
incomplete shelves of the mucous membiane, which coriespond to the 
giooves {phccB sigmoidece) on the external surface The latter dis- 
appeai, like the saccuh, when the longitudinal bands aie divided The 
oiifice of the ileum ajipeais like a button-hole with two nearly paiallel 
maigins the uppei one, pi ejecting more than the lowei, is called the 
ileo-coliG valve, the lower one, ascending obliquely beneath the upper, is 
called the vleo-ccBcal valve Each valve is foimed by a duphcature of 
the mucous, submucous, and circulai muscular layers They can be 
unfolded by dissecting away the longitudinal fibres and the peritoneum 
It IS inteiesting that the mucous co\eiing of the valves towaid the ileum 
IS provided with vilh, while that towaid the caecum is without them 
The veimiform apjiendix (page 27) has a continuous coat of longitu- 
dinal and circular muscular fibies, and its mucous membrane possesses 
numerous lymphoid follicles 

The rectum is best examined vn situ, and its relation to the sacrum 
can be seen in sections of the pelvis (Plates 73 and 74) In the adult 
it is situated entirely within the true pelvis, while in the infant its 
upper portion is in the false pelvis, or lower part of the abdomen In 
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tlie latter it is also neaily straight, but in the formei it piesents thiee 
maiked curves, one lateial and two antero-jiosterior, as follows it 
commences opposite the left sacro-iliac symphysis, cuives slightly to 
the light of the middle line, and then descends, adapting itself to the 
shape of the sacrum and coccyx, and at the tip of the latter it bends 
backwaid to terminate in the anus The rectum is cylindrical It is 
nano west at its upper pait, and gradually inci eases in size towaid the 
anus, immediately above which it piesents a dilatation, the ampulla 
anahs, capable of being enoimously distended The rectum is about 
twenty centimetres, oi eight inches, in length, and its uppei poition is 
entiiely invested with the mesorectum (page 37) Anteriorly the recto- 
vesical pouch of the peiitoneum (page 31) is ivithin from seven to ten 
centimetres, oi from two and a half to four inches, of the peiineum 
Posteriorly the peritoneum does not come within nine centimeties, or thiee 
and a half inches, of the anus (page 128) The musculai coat of the 
rectum differs from that of the caecum and colon in that its longitudinal 
layer completely suirounds it, and that both the longitudinal and the 
ciicular fibies are well developed, lesemblmg those of the cesophagus 
The longitudinal fibies become lost in the connective tissue about the 
anus They are augmented by a band of fibres which extend on each 
side from the second coccygeal vertebra to the maigin of the rectum, — 
the ? ecto-coccygeus muscle The circular fibi es become thickened about six 

millimetres, or about a quarter of an inch, from the anal orifice, forming 
the internal or deep sphinctei am muscle The external sphmctei am 
muscle is described with the perineum (page 160) The mucous mem- 
brane of the rectum is very vascular and thick, and so loosely attached to 
the muscular coat that in children, in whom the bowel is also straighter, 
as stated above, it predisposes to piohpsus There are three peiraaiient 
semilunar folds of the mucous membrane {Houston's valves) The first, 
situated opposite the prostate gland (page 134), projects backward, the 
second, opposite the middle of the sacrum, projects inward from the left 
side, and the third, near the commencement of the bowel, piojects from 
the right side The middle one is always the most prominent When 
the rectum is empty the mucous membrane appears folded longitudinally 
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{cohmnoi recti), and at the veige of the anus is gathered into looped folds, 
called the mlvidw ITorgagm The anus (page 159) appears on section to 
have a stellate lumen 

The micries xolixcli supply the cczcimi and the eolon are the branches 
fiom the light boidei of the supeiior mesenteric aiteiy (Plate 59) and 
the blanches of the infeiior mesenteric aiteiy (Plate 60) they are the 
colica media, eohca dextia, eohca sinistia, eolica sigmoidea, and ileo-cohe 
aitoies The veins fiom the diffeient poitions of the colon join the 
mferioi and supeiior meseiiteiic blanches of the poital system The 
rectum has a special blood-supply fiom three diverse sources The 
supeiior xeetal oi superior hcemoi i hoidal aiteiy comes fiom the inferior 
mesenteric aiteiy (Plate 60, No 31), the middle lectal or middle hcemor- 
1 hoidal aiteiy fiom the anteiioi lOOt of the inteiual iliac artery (Plate 
76, Fig 1, No 7), and the infenoi lectal or infeiior hcemori hoidal arteiy 
from the inteinal pudic aiteiy (Plate 77, Fig 1, No 31, and Plate 79, 
No 12) The disposition of the aiteiies in the lower part of the rectum 
is veiy peculiai They pass paiallel to one another toward the anus and 
freely communicate by large transverse branches The veins are similarly 
arranged, and establish the hoenioi i hoidal venous plexus about the lower 
end of the rectum The mam tiunks from the latter are the superior 
hcemo! 1 hoidal veins, tributaries of the inferior mesenteric vein, and the 
middle and infeiior hoemoi i hoidal veins, which terminate in the internal 
iliac veins, so that the poital and general venous systems are brought 
into direct communication To this fact is chiefly attributed the tendency 
of the veins about the anus to become vaiicosed, and to the formation 
of piles 01 hsemoii holds 

The lymphatic vessels of the large intestine are very numerous 
Those from the colon pass to the lymphatic glands situated along the 
attachment of the mesocolon, and of those from the lectum some pass 
to a few glands behind the bowel in the pelvis and others to the glands 
in the loins The neives of the colon accompany the biancbes of the 
arteries, and are derived from the supeiior and inferioi mesenteric plexusesj 
of the sympathetic system The nerves of the rectum are derived from 
the infeiior mesenteric, hypogastric, and sacral plexuses 
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The lymphatic or absorbent system consists of numerous fine 
tianspaient vessels and nodular bodies oi glands Like the blood-vessels 
(page 293, Yol I ) , the main lymphatic vessels have thi ee coats, an 
outer 01 adventitia, composed essentially of fibro-connective tissue, a 
middle oi'musculai, and an inner, composed of elastic tissue lined by 
endothelium The latter is peculiai for the many iriegulaiities it pie- 
sents, being vaiiously foimed into piojections, folds, oi pocket-like valves, 
which in the larger lymphatic vessels aie disposed in pans so close 
upon one another that the vessels appear when distended like strings of 
beads Throughout the body the lymphatic vessels are geneially aiianged 
in superficial and deep sets The superficial lymphatics foim intiicate 
plexuses upon the suiface of the various organs, and communicate fieely 
with the deep lymphatics, which commence in the interstices of the tissues 
and follow the course of the blood-vessels The piimaiy lymphatic vessels 
are called lymphatic capillaries, and, like the capillary blood-vessels, aie 
composed of a single endothelial coat They originate either in the 
lymph-paths, oi cellular spaces of the connective tissue (page 301, Yol I ), 
or in the perivascular and perineural spaces, in relation to the sheaths 
of certain arteries oi nerves, or by stomata upon the walls of the serous 
cavities, which aie piactically great lymph-spaces The intestinal lym- 
phatics, or lacteals, as alieady desciibed (page 43), aiise by closed ex- 
tremities upon the vilh of the mucous membiane of the intestinal canal 
In the couise of the chief lymphatic tiunks there are oval or rounded 
masses of a reddish-gray coloi, called lymphatic glands, which normally 
vary in size from that of a hemp-seed to that of an almond The 
stiuctuie of these glands consists of a medullary pulpy mass of leticular 
tissue suiiounded by a capsule composed of seveial strata of connective 
tissue containing some unstriped muscle cells From the capsule septa 
extend inward, subdividing the mass into alveoli which communicate 
with one anothei and resemble very closely the lymphatic follicles as 
found in the digestive canal (page 43) The space between the portion 
of the medullaiy mass in each alveolus and its portion of the capsule 
constitutes a lymph-sinus, the lining layer of which is adenoid tissue 
containing leucocytes The lymphatic vessels which entei the glands 
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aie called afferent, in distinction fiom the effeient, which leave them 
The afieient vessels usually divide into many blanches before entering 
a gland, which they do at all parts of the peripheiy, and, losing then 
outei and middle coats, foim a dense plexus in the layers of the capsule, 
whence they open into the lymph-sinuses and thus bung the lymph 
into contact with the medullaiy mass The effeient vessels commence 
in the lymph-sinuses and emeige at a depiession called the htlum, wheie 
the capsule is deficient, and which also gives entiance and exit to the 
aiteiies and veins peculiai to each gland The effeient vessels after 
leaving the gland-structuie unite and foira the lymphatic tiunks The 
lymphatic glands are most numeious in relation to the laigei blood- 
vessels of the neck, thoiax, abdomen, and pelvis, and especially in the 
layers of the mesenteiy. In the axilla and groin they aie giouped in 
clustei’s, and a few occur at the back of the head, the bend of the 
elbow, and the popliteal space They are paiticulaily desciibed with 
the anatomy of each of these legions It should be lecognized here 
that the lymphatic glands aie found chiefly wheievei there is a senes 
of converging lymphatic vessels, and wheie the motions of the parts 
which they drain are liable to subject the lymph-curient to piessuie 
They aie always largest in those localities which are most vascular 

The lymph is a transparent, pale amber -colored fluid, consisting of 
lymph-plasma and lymph-coi puscles The lattei are found to be most 
numeious in the afferent vessels The lymphatic vessels eventually ter- 
minate chiefly at the junctions of the common jugular and subclavian 
veins in the root of the neck, by the thoracic duct on the left side and 
the lymphatic duct on the right, as described in Vol I, pages 227, 
318 There are, however, communications between the lymphatic vessels 
and the posterior tibial and internal iliac veins which should not be 
overlooked 

The liver — The position of the Iwer as it appears upon first open- 
ing the anteiior wall of the abdomen has already been referred to (page 
21) Its relations should also be studied while the organ is in place 
The liver occupies the whole of the right hypochondriac region, and 
Vol II— 7 
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The layers of the mesentery ore opened to demonstrate the branches of the superior mesenteric ve'sols 


1 The great omentum reflected 

2 The transverse colon 

8 The transverse mesocolon 

4 The cohoa dextra arterj 

5 The superior mesenteric vem 

6 The colica media artery 

7 The caput caecum 


8 A portion of the ileum 

9 A portion of the Jejunum 

10 The superior mesenteric artery 

11 The colica simstm artery 

12 The \asa Intestlnl tenuis 

13 A loop of the jejunum 
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extends ncioss the epigastiic to a vaiiable degiee into the left hypochon- 
diicic (Plate 29, Vol I , and Plate 57) Its nppei convex surface is 
moulded to the aicli of the diaphiagm, being protected on the right side 
by the libs and then cai triages fioni the seventh to the eleventh, and 
111 fiont by the ensiforni caitilage and the caitilages of the sixth, seventh, 
eighth, and ninth iibs The livei uses and falls with the diaphragm in 
lespiiation, the uppei suiface of the light lobe reaching as high poste- 
iioily as the level of the upper boidei of the eighth dorsal vertebra in 
forced expiration, while in forced inspiration it descends to the level of 
the ninth doisal veitebia (Plate 82) The position of the organ also 
vanes with the posture In the adult when standing erect and breathing 
natuially the lower boidei follows a line drawn fioin the eighth left to 
the ninth light costal cartilage (Plate 27, Vol I) This line is lower 
in the female and nr children of both sexes In the recumbent position 
the livei gravitates backward, so that the lower edge cannot be felt 
beneath the caitilages of the iibs on the right ride Percussion over 
the anteiioi suiface of the body will reveal that the liver extends 
upward to a line crossing the lower end of the gladiolus or mesosteinum, 
and on the right side to the level of the fifth chondro-sternal joint, and 
on the left side to that of the sixth (Plate 27, Vol I) Tight lacing, 
habitually employed, will displace the liver, and in extreme cases it may 
even be forced into the light iliac fossa It should not be overlooked 
that the healthy liver is subject to consideiable changes during life The 
diaphragm separates the liver fiom the light lung, the thin margin of 
which descends in front of it as far as the seventh costal cartilage (Vol 
I, page 322) In the middle line below the ensiform cartilage the liver 
IS close to the abdominal wall, where it overlaps the stomach The 
relation of the liver to the right lower ribs is of importance, because it 
may be seriously implicated when the iibs are fractured, and punctured 
wounds occurring through the right sixth or seventh intercostal s^iace 
would involve the diaphiagra, and not only open both the pleural and 
peritoneal cavities but also injure both the lung and the liver 

The hvei is connected with the diaphiagm by folds of the peritoneum 
which aie called ligaments The light and left lateial ligaments (Plate 
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64, Fig 1, Nos 3 and 6) aie foimed by the layers of the peritoneum 
ovei the surfaces of the liver being reflected at the ends of the posteiioi 
boidei Extending between the lateral ligaments theie is a bioad pait of 
the reflection, the coionmy hgament, which receives the smpensoty or falci- 
foom hgament The latter crosses the surface of the liver in an oblique 
diiection fiom the umbilicus (Plate 57, No 5), and contains in its free 
boidei the cord lesultiiig from the obliterated umbilical vein, which is 
called the lound hgament (Plate 67, Fig 3, No 2) When removed 
from the body the liver will be found to weigh m the adult fiom fifty 
to sixty ounces It measuies from twenty-five to thirty centimeties, oi 
from ten to twelve inches, in length, eighteen centimeties, or about seven 
inches, in breadth, and eight centimeties, oi about thiee inches, in thick- 
ness The liver is of a deep leddish-biown coloi, often mottled with 
purple Looked at from above and when placed as it would be in the 
body (Plate 64, Fig 1), its upper surface appeals smooth and convex, 
with the fold of the peritoneum foiming the suspensoiy ligament passing 
fiom behind forward and dividing this surface into the right and left lobes 
The right lobe is much the larger The anteiior border is a sharp, thin 
edge, below which is seen the fundus of the gall-bladder To the left 
of the latter there is a notch lodging the lOund hgament The posteiior 
border is rounded and thick and has the coronary and lateral ligaments 
attached to it When the organ is reversed, so as to show its under sur- 
face, it will be seen to be concave and very ii regular (Plate 64, Fig 2), 
owing to being maiked by five fissures which pre&eut somewhat the 
appearance of the letter A inverted The light and left lobes are here 
seen to be divided by the longitudinal fissuie, which contains the round 
ligament It is deeper in front than behind, and fiequently bridged 
over by liver-tissue (the pons hepatis) The fissuie foi the ductus venosus 
IS the continuation backward of the longitudinal fissuie, and contains the 
obliterated coid from the foetal ductus venosus (Vol I , page 304) The 
fissuie of the gall-hladdei is to the light of the longitudinal fissuie 
The jfesMre foi the infeuor vena cava passes obliquely to join the fissure 
foi the ductus venosus at the posterioi border of the hvei It is very 
often budged across (Plate 64, Fig 2, No 19) The transveise oi poital 
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jissuie unites tlie othei fissures and tiansmits the vessels into the sub- 
stance of the livei 

Besides the light and left lobes theie aie three otheis, which may be 
cousideied as paits of the right lobe The lobulus Spigehi is quadii- 
lateial, placed between the fissuies foi the ductus venosus and the infe- 
1101 vena cava and the tiaiisveise fissuie This lobe is joined to the 
light lobe by a naiiow poition of livei -substance, the lohulm caudatus 
The lattei sepaiates the tiansveise fissuie from the fissuie for the infeiioi 
vena cava The lobulus quadoatus is between the gall-bladdei and the 
longitudinal fissuie It will be noticed that the posteiioi suiface is 
deeply notched wheie it fits against the bodies of the doisal veitebrse, 
and that it is indented by the infeiioi vena^ cava, to the light of which 
theie IS a shallow fossa, the xmpressio oenahs, foi the right kidney and 
su^Jia-ienal body Theie is another fossa to the right of the gall-bladder 
at the anterioi part of the lowei surface, which leceives the hepatic 
flexuie of the colon, and is the %mp')essio colica 

The livei is sui rounded with a thin, film, fibrous coat, which can be 
best seen wheie the peiitoneal covering is deficient It does not send 
inwaid piolongations thiough the substance of the organ, as is the case 
with similar coats of othei glaiidulai stiuctuies It is, however, continu- 
ous at the transveise fissuie with the sheath of aieolai tissue called the 
capsule of Ghsson, which loosely surrounds the vessels as they enter and 
issue from that fissuie and encloses them throughout then lamifications 
The lelations which the vessels hold to one anothei at the tiansverse 
(or poital) fissuie aie (Plate 64 , Fig 2 ) the hepatic aitery in fiont 
and to the left, the common bile-duct to the light, and the vena poitse 
behind and between these 

The hvei -substance consists of an aggiegation of minute polyhedral 
lobules, which aie imperfectly marked off from one another by septa of 
areolai tissue The lobules themselves consist of polyhedial epithelial 
cells (amoeboid during life) containing nuclei held closely together by 
a sponge-like aiiangement of capillary blood-vessels It is inteiestiug 
to note that the two different vessels, the poital vein and the hepatic 
aiteiy, which convey the blood to the livei both enter at the tiansverse 
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fissure and bieak up into cliveiging branches, which accompany one 
anothei to then teiminations at the peripheiy of the lobules 

The vena portae, oi poital vein, commences on the light of the 
body of the second lumbar veitebia, and ascends behind the head of 
the panel eas and the fiist i^art of the duodenum between the contiguous 
layeis of the peiitoneum to the right end of the transverse fissuie of 
the livei It conveys the blood which has been retuined fioin the 
veins of the digestive canal, the infeiioi and supeiior onesenteiic veins, 
and the blood fiom the splenic vein, which leceives on its way fiom 
the spleen the venez hreves and the left gash o~ep%ploic vein, to be puii- 
fied before it passes back into the eirculatoiy system The hepatic 
artery aiises from the light of the coeliac axis (of the aoita), and 
passes to the left end of the tiansveise fissure of the livei, wheie it 
fiist gives off blanches to the capsule of Glisson and to the fibrous 
coat, and then divides and subdivides within the substance of the oigan. 
The hepatic aiteiy conveys the blood destined to nouiish the livei and to 
furnish it with the mateiials necessaiy foi the peifoimance of its pioper 
function The branches of the vena poitce aie much laigei than those 
of the hepatic aiteiy They aie both ensheathed with the hepatic ducts 
in a common aieolai investment, piolonged fiom the capsule of Glisson, 
and as they pass side by side in the inteilobulai septa are lespectively 
called vaginal blanches Fiom the vaginal blanches of the vena portae 
theie aiise inteilobulai blanches, which pass between the lobules and 
foim anastomosing plexuses aiound each clustei of hepatic cells Fiom 
these inteilobulai blanches the blood is discharged into a centripetal 
lobular capillaiy net-woiJe, whence it jiasses into the intralobular veins, 
which, beginning in the ceutie of each lobule, pass in their axes to 
empty into the sublobular veins The latter are the commencements 
of the radicles of the hepatic veins These unite to foim three main 
trunks, which open into the infeiioi vena cava as this vessel passes 
through the jiosteiior border of the liver When a section of the livei is 
made, the blanches of the vena poitm may be distinguished from those 
of the hepatic veins by their being accompanied by a vaginal branch of 
the hepatic aitery and one of the hepatic ducts The ultimate branches 
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of the hepatic aiteiy aie the interlobular capillary arteries, which join 
the mteilobulai capillary veins in the plexuses The hepatic cells 
sepal ate the bile liom the blood, and discharge their contents into the 
biliaiy ducts These commence as minute passages {bile-canahcuh) about 
the hepatic cells, and convey the bile into the vaginal hepatic ducts, 
which accompany the vaginal hepatic arteiies and the vaginal branches 
of the vena poitse The hepatic ducts converge to a right and a left 
main duct, which unite aftei leaving the tiansverse fissure into a single 
duct, the common bile-duct, or ductus commums choledochus The latter 
IS seven and a half centimeties, oi three inches, in length, and the size of 
a quill It descends in the lessei omentum in front of the vena port®, 
and IS ciossed by the paucreatico-duodenalis aitery as it appioaches the 
middle of the second pait of the duodenum It pieices the outer coats 
of the duodenum, and passes obliquely just above the point of entrance 
of the gieatei pancieatie duct (Plate 65, Fig 2, No 15) The two 
ducts unite and open by a small common orifice upon the mucous 
membiane (page 41) 

The lymphahc vessels of the hver aie arranged in superficial and 
deeji sets The deep lymphatics commence in lymph-spaces between the 
hepatic cells and the capillary vessels, which communicate with nets of 
lymphatic vessels about the lobules and about the vaginal vessels and 
ducts They join the lymphatic glands situated behind the pancreas and 
along the concavity of the stomach Some lymphatic vessels also follow 
the branches of the hepatic veins The supeifioial lymphatic vessels 
form a plexus ovei the surface of the liver beneath the peiitoneum 
Those on the uppei suiface pass to the anterior mediastinal glands, and 
those on the lower surface join the deep lymphatics as they emerge fiom 
the transverse fissure 

The nerves of the hver are remarkably small, and aie deiived partly 
fiom the coeliac or solai plexus of the sympathetic nerve, and paitly 
from the right pneumogasti ic nerve They mostly accompany the arteries 
and the ducts Filaments of the light phienic nerve pass to the riglit 
lobe through the folds of the coronary ligament, after passing through the 
sympathetic ganglion on the diajihragm (Vol I , page 322) The pain 
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wliicli IS felt at the top of the light shouldei in diseases of the liver is 
conjectured to he due to the reflex influence through the phienic nerve 
to the third and fourth cervical neives, whence the supra-aciomial neives 
are also deiived (pages 193 and 207, Vol I) 

The functions of the liver are very important It renders the albu- 
minous matter which is conveyed to it by the vena portae capable of 
being assimilated It furnishes glycogen, a substance which is leadily 
converted into sugar, and, passing out by the hepatic vein, assists in the 
pioduction of animal heat It secretes the hile, a bittei yellow liquid 
of alkaline leaction, which has the pioperty of assisting the pancreatic 
juice in converting the chyme into chyle and lendeiing it fit foi absorp- 
tion by the lacteals The bile acts also as a natuial apeiient, and 
probably exeits some antiseptic influence in pi eventing the decomposition 
of the food while in the intestinal canal 

The gall-bladder (Plate 64, Fig 2, No 17), or leseivoir of the 
bile, IS lodged in a shallow fossa on the undei surface of the right lobe 
of the livei When inflated, it appeals as a pear-shaped body ten centi- 
metres, or foul inches, in length, and three centimeties, or an inch and 
a quarter, in width It consists of a fundus, a body, and a neck The 

fundus IS coveied with peritoneum, and projects downward below the 

an tenor sharp edge of the liver in relation to the ninth costal cartilage 
(page 20) (Plate 57, No 6) The body is immediately over the hepatic 

flexuie of the colon, the pyloric end of the stomach, and the beginning 

of the duodenum The nech becomes narrow and curves upon itself like 
the letter S before it ends in the cystic duct at the transverse fissure of 
the liver As the fundus is the lowest jiait, the bile naturally flows 
into it in the ordinary erect positions of the body in the intervals of 
digestion The cystic duct joins the main hepatic duct at an acute 
angle The gall-bladder has a fibrous coat, containing some longitudinal 
and circular muscular fibres The mucous membrane within the sac 
presents irregular ly-depiessed juts, separated by well-defined ridges, which 
are arranged in the neck into oblique folds {valves of Heistei), which 
moderate the flow of the bile into oi out of the reservoir When the 
gall-bladdei is distended the fluid is usually found to be chiefly mucous 
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Tlie gall-bladder is supplied by tbe cystic branch of the hepatic aiteiy 
(Plate 61, No 8), which has vence comifes Gall-stones, which are con- 
cietions of cholesteiin, are often found m the gall-bladder 

The compaiatively enormous size of the livei in the new-boin child 
has been lefeiied to on page 1, and is well shown m Plate 66, Figs 
1 and 2 

The pancreas (Plate 61, No 26) is a compound racemose gland 
placed on the posteiior wall of the abdomen, behind the stomach and 
ovei the fiist lumbai vertebia It is of a pinkish cieam-coloi It is 
veiy iiiegulai in shape, and consists of a head, a body, and a tail 
The head is closely attached to the curve of the duodenum (page 24), 
the supeiior and infeiior panel eatico-duodenal arteries lunning between 
them Theie is sometimes a jii elongation upwaid fiom the under sur- 
face of this pait of the gland, which is called the lessee' pancoeas The 
body is coveied by the posteiior layer of the tiansveise mesocolon, and 
lies upon the aoita, the left cius of the diaphragm, and the left supia- 
lenal capsule The superior mesenteric artery and superior mesenteric 
vein come from under the body of the pancreas and pass ovei the trans- 
verse portion of the duodenum (Plate 61) The tail extends to the hilum 
of the spleen, and rests on the left kidney and its vessels The pancieas is 
wholly behind the peiitoneum It has a delicate areolar capsule, which 
sends processes between and around its component lobules It is richly 
supplied with blood by branches fiom the superioi and inferior pancreatico- 
duodenal arteries on the right, and on the left by branches from the pan- 
cieahca magna and pancreaiicce pa'tvce aiteties from the splenic aiteiy 
The panel eatiG veins empty into the splenic and supeiioi mesenteric veins 
The panel eatic duet begins near the tail of the ji^i^creas and passes 
along nearer its lower and posteiior borders than its upjier and anterior, 
leceiving in its course numerous branches which come from the diffeient 
lobules and enter it at right angles It appears as a thin, whitish tube 
(Plate 65, Fig 2, No 14), gradually increasing in size until it reaches 
the head, wheie if there is a lessei pancreas it will be joined by its 
duct It curves downward and approaches the wall of the descending 
portion of the duodenum in relation with the common bile-duct There 
VoL II— 8 
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The great omentum is removed and the layers of the mesentery opened to show the distribution of the branches of 
the inferior mesenteric artery The transverse colon Is drawn upward, exposing the relations of the duodenum to the 
liver and the stomach 


1 The right nipple 

2 The transverse colon, drawn upward 

3 The branches of the colica media artery, separated 

from Its trunk 

4 Remains of the suspensory ligament of the liver 

5 The right lobe of the hi er 

6 The gall bladder, with the cystic artery 

7 The colica dextra arterj 

8 The hepatic flexure of the colon 

9 The gastro duodenalis artery 

10 The superior mesenteric vein (out off) 

11 The superior mesenteric artery (cut off) 

12 The junction of the first and second portions of the 

duodenum (where the ductus communis choledochus 
opens into the ho\v el) 

13 The transv erse portion of the duodenum 

14 The cscum (caput coli) 

15 The bifurcation of the abdominal aorta into the two 

common iliac arteries 

16 The end of the ileum (tied and pulled aside) 


17 The appendix t ermiformis, m its usual position 

18 The commencement of the rectum 

19 The right vas deferens 

20 The right spermatic cord 

21 The suspensory ligament of the penis 

22 The left nipple 

23 The left lobe of the liter 

24 The fundus of the stomach 

25 The splenic flexure of the colon 

26 The gastro epiploica sinistra artery 

27 The end of the duodenum (tied) 

28 The inferior mesentenc arterv 

29 The abdominal aorta, seen through the deep fascia 

30 The colica sinistra artery 

31 The superior licemorrhoidal (rectal) artery 

32 The t asa intestini tenuis 

33 The sigmoid arterj 

34 The sigmoid flexure of the colon 

35 The deep circumflex iliac arterj 

36 The left spermatic cord 









THE REGION OF THE ABDOMEN 


59 


IS occasionally a small accessoiy payicreatic duct [of Sanlonnus), which 
collects the secietion fiom some of the lobules on the upper poition 
of the head, and passes diiectly to the duodenum, opening into the 
mucous membiane of the intestine foui centimeties, or about one and 
a half inches, above the common opening of the biliaiy and pancieatic 
ducts The stiuctuie of the panel eas lesemhles veiy closely that of 
the sahvaiy glands The panGicahe fluid seives to emulsify the fatty 
pai tides of the food in conjunction with the bile, to convert starchy 
matteis into dextiin and giape-sugai, and to convert into peptones the 
albuminous and gelatinous substances contained in the food Aftei death 
the pancieatic fluid softens the tissues in the posteiioi pait of the gland, 
so that the panel eatico-duodenal aiteiies are veiy liable to luptuie duiing 
the injection of a body for embalming The lymphatic vessels of the 
panel eas pass to the lumhai lymphatic glands, the neives aie deiived 
fiom the solai plexus 

The spleen (Plate 61, No 25) has already been desciibed as to its 
lelations in situ (page 28) It is a daik-purple-coloied, sponge-like oigan, 
and vanes in size, being usually twelve and one-half centimeties, oi 
about flve inches, in length It is somewhat elliptical in shape, and 
when in jiosition its long axis coincides with the line of the tenth iib 
Its outei or costal suiface is smooth and convex, while its inner suiface 
IS concave and divided by a vertical fissuie — the hilum — through which 
the vessels entei and pass out The hilum is connected with the stomach 
and with the diaphiagm by folds of the peiitoneum, called the gastio- 
splenic omentum and the posteiioi splenic ligament, alieady desciibed 
(page 35) The splenic flexuie of the colon is in i elation to the lower 
end of the spleen The spleen is classified with the thyioid body (Vol 
I, page 233), the thymus gland (Vol I, page 260), and the sujira-ienal 
capsules (page 67), each of which has no projier duct Beneath the peii- 
toneal coveiing of the spleen there is a tough aieolai coat which sends 
inward vaiious toabeculce, which form a spongy skeleton for the support of 
the splenic pulp This is a soft reddish-biown substance which undei tlie 
micioscope appeals to consist of connective-tissue coipuscles witli blanching 
processes, sustentaculai cells, between which the meshes are filled with red 
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and white blood corpuscles, the latter piedommating The cells have 
seveial nuclei, and possess amoeboid movement 

The splenic artery is the laigest of the blanches of the coehac 
axis, and passes in a remarkably tortuous couise along the upper boidei 
of the paucieas (Plate 61, No 27, and Plate 65, Fig 2, No 5) to the 
hilum of the spleen, wheie it teiminates usually in five terminal branches 
These can he best examined aftei lemoving the splenic pulp by maceia- 
tion and floating the spleen in watei They will then appeal to bianch 
out into the trabeculae The microscope further shows that there is a 
fine mesh of adenoid tissue within the tiabeeulai aieolar tissue, into 
which the splenic arterioles 23ass, dividing minutely and ending in pencil- 
like sets of diveiging blanches which do not anastomose The adenoid 
tissue which supports the arterioles dilates at jioints into oval nodules 
containing lymph-cells, which aie called Malpighian corpuscles They 
aie visible in a fiesh specimen, and appeal like giayish specks The 
terminal aiteiioles pour then blood into the piilp-tissue within the intei- 
cellulai spaces, wheie the venous radicles aiise These unite to foim 
the effeient veins, and, escajiing at the hilum, empty then blood into the 
splenic vein, which contributes to the poital vein (page 53) 

The lymphatic vessels of the spleen consist of supeificial and deep 
sets, the formei being undei the peiitoneum and passing to the lym- 
phatic glands in the gastio-splenic omentum The deep set, the peri- 
vaseular lymphaties, aiise in the adenoid tissue about the aiteiioles and 
accompany the venous ladicles to the hilum, wheie they join the supei- 
ficial set The nerves of the spleen form the splenic plexus They aie 
deiived fiom the solai plexus, and aie distiibuted piincipally along the 
couise of the vessels The function of the spleen is obscure, but fiom 
the fact that the blood in the splenic vein contains a laige excess of 
white corpuscles it is infeiied that the organ is concerned in the produc- 
tion of the latter It is a blood diveiticulum, as it is always enlaiged 
duiing digestion and aftei rapid exeicise The spleen is consideied to 
lesemble closfily the lymphatic system in functional lelationship 

The kidneys aie the two nearly symmetiieal glandulai organs of 
a reddish-brown coloi on the back wall of the abdomen, one in the 
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right and the othei m the left lumbar region (Plate 62) The light 
kidney is a little lower than the left, being depressed by the livei, and 
IS situated at the sides of the last doisal and uppei three lumbai vei- 
tebias The, left kidney usually reaches the lower bordei of the eleventh 
doisal veitebia, and laiely extends as low as the third lumbai The 
light twelfth lib Glosses the back of the right kidney about one-thud 
the distance fiom its uppei bolder, and the left twelfth iib is usually 
about oil a level with the top of the left kidney (Plate 84, Fig 2) 
The convex outer bordei of each kidney coriesponds to a veitical line 
ten centimeties, oi about foui inches, fiom the spines of the lumbai 
veitebise, which also coriesponds to the outei boidei of the quadiatus 
lumboium and eiectoi spinm mass of muscles (Plate 84, Fig 1) Pos- 
terioily the kidneys lest upon a loose layei of fatty tissue, the tunica 
adiposa, which sepaiates the oigans from the subjacent attachments of 
the diaphiagm and fiom the fascia over the quadiati muscles (Plate 63, 
No 2) In front of the oiffht kidney aie the ascending poitioii of 
the colon and the descending portion of the duodenum Above it is 
the light supra-renal capsule, and it is overlapped by the light lobe of 
the livei (page 51) In front of the left kidney are the tail of the 
pancieas, the fundus of the stomach, and the descending poition of the 
colon Above it is the left supra-ienal capsule, and it is oveilapjied 
somewhat by the lower end of the spleen Both kidneys aie wholly 
outside of the peritoneum, which coveis their anterior surfaces to a van- 
able extent When the peiitoneum is removed, the kidneys aie seen 
(Plate 62) to be placed somewhat obliquely, so that their axes if pio- 
longed upward would meet on the ninth doisal veitebia, and if prolonged 
downward would pass over the tips of the crests of the ilia Then outer 
holders are convex (sometimes undulating), and then upper extremities aie 
slightly larger than then lower They measure ten centimeties, or about 
fom inches, in length, five centimeties, oi two and a half inclies, in 
bieadth, and thnty-thiee millimeties, oi one and a quaitei inche==, in 
thickness The left kidney is usually the larger of the two Then 
inner holders are concave, each presenting a longitudinal gap, the Julian, 
leading into the hollow, the sinus, for the entrance of the renal artery 
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and tlie exit of the renal vein and the uretei The relations of these 
on the two sides should be noted (Plate 62) On the light side the 
renal vein is usually the highest It is placed in fiont of the branches 
of the renal arteiy, some of which will be found above the vein on the 
left side The meter is behind and below the arteries The lenal vein 
IS the only vein below the diaphragm which is siupeijicial to the coiie- 
sponding artery 

Upon removal flora the body, each kidney (Plate 64, Figs 3, 4, and 
5) will be found to be piovided with a strong fibio-elastic capsule, the 
tumca albuginea, which at the hilum is reflected in ward, foiniing the 
sheaths of the vessels Beneath the capsule theie is a loose aieolai- 
tissue layer containing some unstudied inuscle-fibies Upon longitudinal 
section (Plate 64, Fig 5), the oigan appears to consist of two kinds of 
tissue, a superficial, leddish-biown coihcal substance, and a deepei, palei 
medulla') y substance The lattei is ai ranged in pyiamids {of Malpighi) 
with their apices towaid the hilum, and the foiinei not only extends 
ovei the bases of these pyramids, foiming the cortical a') dies, but also 
sends piocesses between them, the coitical columns {of Beitini) There 
aie from eight to fouiteen pyramids, each of which consists of minute 
ladially-stiiated tubules which extend fiom the coitical substance at the 
base to the apex, oi papilla The several groups of papillm pioject into 
shoi t tubes, the calyces, and these unite to foi m two oi tin ee funuel-shaped 
channels, the infundibula, which open directly into the main cavity or 
pelvis of the kidney The microscope shows that theie aie upon the 
mucous membiaue over the suiface of each of the papillae, within the 
calyces, little depiessious {foveolce), each of which has fiom foity to 
sixty puncta, the oiifices of the uiinary tubules {tubuli mmiferi) Fiom 
the bases of the pyiamids in the medullary substance theie aie ladial 
streaks, the medullaiy 'lays (oi pyiamids of Feiiein), between which 
aie aieas of connective tissue filled with reddish gianulations, blood- 
vessels, neives, and lymphatics, called the "lenal labyiinths Within the 
labyrinths the tubules can be traced beginning as oval sacs (the capsules 
of Boioman) Each capsule has a constiiction, the nech, which joins a 
toituous tube (the piimaiy convoluted tube) which passes to the neaiest 
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medullary pyramid, becoming here known as the spn al tube, and descends 
to the base of the coiiespondmg pyramid, where it becomes veiy minute 
and takes a vertical direction (the descending tube of JEenle) to the 
papilla, then, suddenly turning backward (the loop of Henle) and di- 
lating, it ascends (the ascending tube of Henle) to re-entei the labyrinth 
at the base of the pyramid Heie the tube can be traced twisting upon 
itself (the irregulai tubule) and turning downward (the secondaiy convo- 
hited tube) to join by a slender canal (the junctional tube) with the 
straight tube {of Bellini) which passes to the apex or papilla of the 
pyramid Each stiaight tube, as it leceives in its course many of the 
junctional tubes, is called the collecting tube It has been estimated that 
there aie about fouiteen bundled of these at the base of each pyramid, 
but as they pass downward they join with one anothei, theieby dimin- 
ishing then number to about sixty at the apex Each of the capsules 
of Bowman above deseribed contains a little aiterial vascular tuft, the 
Malpighian glomerulus Of these there are said to be about half a 
million in each kidney, and the length of the vaiious tubes aggiegates 
about fifteen miles 

The renal arteries arise from the aorta at right angles on the level 
of the first lumbar vertebra They cross the ciura of the diaphiagin, 
the right aiteiy passing behind the inferior vena cava (Plate 62, No 4), 
and being the longei on account of the position of the aoita The left 
artery is usually- somewhat highei than the right As each arteiy 
approaches the hilum of the kidney it divides into three oi foui 
blanches Theie is also veiy commonly an infeiioi renal aitery, aiising 
fiom the aorta and passing to the lower end of the sinus This is seen 
in Plate 62, No 25 The subdivisions of the branches of the renal 
aitery enter the columns of the cortical substance, the intei pyi aimdal 
branches, and upon reaching the cortex give off fine blanches Avhiclr 
form numerous arches {arcis arteiiosi) From the convexity of tlie 
aiolies twigs pass to the surface-layer of tissue {terminal branches), while 
otheis pass backward straight through the pyramids (the iritr apyr arnrdal 
branches, oi arteriolce reetce) The principal branches, however, are given 
off fiom the sides of the inter pyramidal aiteiies as short curved blanches 
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Tliey are the afferent aitenes {va^a afferenha) to the capsules The 
wall of each capsule appears to be invagiuated hy the special arteiy 
which appi caches it, so that in breaking up into the looped capillaries, 
of which there aie about twenty in each glomerulus, it provides them 
with a delicate suppoitmg membrane Close to the enhance of the 
afferent arteiy the effeient vein {vas efferens) makes its exit It is 
smallei than the aitery, and hieaks up into a capillaiy venous plexus 
suriounding the convoluted uiiniferous tubules Fiom these plexuses 
radicle intrapyi amidal veins pass to join witli one anothei in the pyra- 
mids and eventually terminate in the blanches of the lenal veins 
Besides the efferent veins there are other veins, some arising from the 
capillaiy net-woik of the suiface of the organ and forming the intei- 
pyiamidal veins, and the venoe lectce, which pass outwaid in a straight 
couise from the plexuses at the apices of the pyiamids foimed by the 
arteiiolse rectse All of these teiminate in the branches of the lenal 
vein 

The renal veins are large and shoit, and pass fiom the kidneys to 
entei the infeiioi vena cava at right angles The left vein is the higher 
of the two, and is also the longei, on account of the position of the 
vena cava It usually passes in front of the aoita below the supeiior 
mesenteiic artery, and it is pecuhai in that it receives the left speimatic 
vein (Plate 62, No 24), which joins it at a right angle (page 149) 
Each renal vein leceives the vein from the corresponding supia-ienal 
body, which is guarded by a valve at its entrance Theie is a veiy 
impel feet valve in the left renal vein, hut haidly any traceable in the 
right 

The lymphatic vessels of the kidney aie numerous, and consist of 
superficial and deep sets The former is found in the meshes of the 
fibious coat of the organ, and the lattei is composed of a net-woik of 
lymphatic spaces surrounding the uimifeious tubules They join each 
othei and teiminate in the lumbai lymphatic glands 

The neives of the kidney aie derived from the renal plexus of the 
sympathetic neive, and accomjiany the aiteries, being apparently dis- 
tributed only on their coats 
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The kidneys of the foetus are lobulated, and in young ckildien the 
surface appeals fissuied, hut as age advances the cortical substance gradu- 
ally obliteiates these maikings, which lepresent the seveial pyiamids 
Occasionally theie is only one kidney, and sometimes the organ on one 
side 01 the other is not encapsulated with fatty tissue, but is held in place 
meiely by the blood-vessels and the uietei at its hilum It is then called 
a “movable kidney” Sometimes the oigan is invested with peiitoneum 
{mesoneph 07i) and becomes displaced into the geneial abdominal cavity, 
being checked only by its blood-vessels, so that it is called a “floating 
kidney ” 

The function of the hidneys is to sepaiate from the blood, in addition 
to a large quantity of its wateiy principle, certain deleteiious mateiials, 
which when dissolved in the water constitute the uiine It has been 
asserted that the epithelial lining of the vaiious parts of the uiinifei- 
ous tubules has not only chaiacteiistic featuies, but also the piopeity 
of eliminating ceitain piinciples Much of this is conjectural, however 
It seems to be established that the water and saline parts of the uiine 
are excreted into the capsules by transudation from the glomeruli, and 
that the tortuous tubules furnish the organic constituents 

The ureters are the membranous tubes which convey the mine 
from the pelves of the kidneys to the urinary bladdei within the pelvis 
They are generally thiity-five centimetres, or about fourteen and a half 
inches, in length, and from three to five millimetres, or from one-eighth 
to one-sixth of an inch, in diameter They are behind the peritoneum, 
and when in situ (Plate 62, Nos 10 and 32) appear as pale collapsed 
tubes descending on the psoas muscles and jiassing over the bifurcation 
of the common iliac arteries In the lumbar region the spermatic aiteiy 
and spermatic vein pass ovei the ureters as they descend into the pelvis, 
where they find their way in the layers of the peritoneum constituting 
the posterior false ligament of the bladdei, to open into the base of that 
viscus, externally to the vas deferens in the male (page 150) (Plate /d, 
Fig 2) In the female the ureters penetiate the plexus of uterine veins 
beneath the bioad ligament (Plate 72, Fig 2, No 4) The walh of 
the ureters consist of three coats The outei coat is comjiosed of fibro- 
VoL 11—9 
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The stomach is drawn forward and turned upward upon the anterior surface of the thorax, showing its curvatures 
and the branches of the coehac axis The transverse colon and the mesocolon are removed to display the relations of 
the pancreas to the duodenum and the spleen , also the emeum and tho v ermiform appendix and the sigmoid flexure 
of the colon m their usual positions 


1 The gastro epiploica dextra artery 

2 The coronana ventncuh formed by the gastric artery 

3 The left lobe of the liver 

4 The pyloric extremity of the stomach 

5 The hepatic artery 

6 The gastro duodenalis artery 

7 The portal vein 

8 The gall bladder, with branches of the cystic artery 

9 The superior pancreatico duodenalis artery 

10 The right lobe of the liver 

11 The inferior pancreatico duodenalis artery 

12 The point of junction of the descending and transverse 

portions of the duodenum 

13 The bifurcation of the common iliac arteries from the 

abdominal aorta, covered with the deep fascia 

14 The appendix vermiformis 

15 The caecum 

16 The termination of the sigmoid flexure of tho colon in 

the rectum 


17 Tho right superficial circumflex artery 

18 The posterior surface of tlie stomach 

19 The gastro epiploica sinistra artery 

20 The gastric artery 

21 Tho ccDl lac axis 

22 Tho inferior venn cava. 

23 The splenic vein empty ing into the portal v ein 
2L Tho abdominal aorta, above tlie pancreas 

25 The spleen 

20 The head of tho pancreas 

27 The splenic artery 

28 The superior mesenteric artery 

29 The superior mesenteric vein 
SO The end of the duodenum tied 

31 The collca sinistra artery 

32 Ihe inferior mesenteric artery 

33 The sigmoid flexure of tlie colon 

34 The bladder distended 

35 Tho left superficial circumflex iliac artery 
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connecti\e ti=.=ue with elastic fibres The middle coat cousists of irregu- 
laily disposed longitudinal and circular ma=cular fibres The inner coat 
IS the raucous lining, which presents longitudinal folds and has a few 
mucous glands near the pelvis of the kidney There are many lym- 
phatic ■se=sels, and a few arteries derived from the renal, lumbar, and 
common iliac arteries The nerves come from the renal and hypogastric 
jilexuses 

The supra-renal capsules, or supra-renal bodies, are two flat- 
tened, triangular, brownish-yellow glandular bodies surmounting the kid- 
neys, on the posterior wall of the abdomen (Plate 26, Fig 3, No 8, Vol 
I and Plate 62, No 2) They are embedded in a layer of loose areolar 
fatty ti=sue Then posterior surfaces rest upon the diaphragm, and their 
anterior surfaces present a notch, or hilum, where the vessels enter and 
leave The right supra-renal body ia in contact above with the under 
surface of the liver, and the left one with the pancreas and spleen The 
left supra-renal body is crescentic m shape, while the nght Ls more tnan- 
gular and usually smaller They each measure about five centimetres, 
or two inches, in their longest diameter, and about two centimetres, 
or three-fouiths of an inch, in breadth Their size, however, varies 
with age, being always larger proportionately m the young chilcL The 
upper border of each is thin, and projects forward toward the middle 
line, while the lower border is concave, so that the bodies look not 
unlike two httle cocked hats Th^ are each invested by an inelastic 
capsule, which sends inward procer-=es — irabecvlcE — through the outer 
layer of granular tissue which constitutes the cortical portion There is 
a difference m the trabeculm at different depths At the surfece the 
mfohes appear polygonal and filled with granular cells, forming the zona 
glome/ vlosa , beneath this is a net-work of elongated meshes contaming 
oil-globules, the zona, fascicvlaia , and the innermost layer is a mesh-work 
containing brownish pigmented cells, the zona reticvlaris All of these 
strata run into one another without clear definition The med^vVary po/ - 
tion IS soft and pulpy, and consists of a very dehcate trabecular net-work 
filled with brown pigment-cells and many nerve-filament» having gan- 
glion-cells The sup/ a-j enal arteries aie derived from three sources, the 
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phrenic arteiy, the aorta, and the renal aiteij Their branches pass 
along in the tiaheculse and then conveige to foim a capdlary plexus in 
the medullaiy substance, whence the capillary veins empty into the 
supoa-^enal veins On the light side the lattei joins the infeiior vena 
cava, and on the left the left lenal vein The lymphatic vessels aie 
numerous and pass to the lumhai lymphatic glands The neives aie 
derived chiefly from the renal and solar plexuses A few have been 
followed fiom the phienic ganglion The supia-renal bodies have no 
excretoiy ducts Their function is unknown, hut they aie supposed to 
heal some important relation to the abdominal sympathetic system, owing 
to the ganglia which aie found in connection with the nei ve-filaments 

The deep structures on the posterior wall of the abdomen 
aie the ciura and ligamenta aicuata of the diaphiagm (described on 
page 321, Vol I), the psoas, iliacus, and quadratus lumboium muscles 
on each side, the abdominal aoita, the infeiioi vena cava, the abdominal 
sympathetic neives, the lumbai plexus of spinal neives, the abdominal 
lymphatics, and the receptaculum cliyli (Plates 62 and 63) 

The psoas magnus muscle (Plate 62, No 11) is the laige fusifoim 
fleshy mass situated at the side of the lumbai veitebree, fiom the tians- 
veise piocesses of which it arises, as well as fiom the lateral boideis of 
the bodies of the last dorsal and upper foui lumbar vertebise In fiont 
of the vertebise theie aie tendinous aiches which stietch over the lum- 
bar aiteiies, and from these some of the fibies also arise The muscle 
descends veitically to the bum of the tiue pelvis, wheie it becomes 
tendinous and is with difiiculty sepaiable fiom the iliacus, with which it 
passes to be inseited into the posterioi iiait of the lessei trochanter of 
the femur (page 230) The psoas paivus muscle, when it is piesent, 
arises from the bodies of the last dorsal and fiisfc lumbai vertebiie and 
the intervening fibro-caitilage, and descends in front and to the inner 
side of the psoas magnus muscle Its tendon is very long and flat, 
and spieads out to be inserted into the linea ilio-pectinea (page 109) 
and the iliac fascia This muscle is found in man only about once 
in eight or ten bodies it is always remaikably developed in leaping 
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annuals, sucli as the kangaioo The thacus muscle (Plate 87, No 1) 
IS fau-shaiDed, and aiises chiefly fiom the inner lip of the ciest of the 
ilium and the adjacent pait of the iliac fossa, as fai foiwaid as the 
auteiioi spinous piocesses, and by a few fascicles from the ilio-lumbai 
ligament and the ala of the saeium The fleshy bundles descend and 
couveige to foim a stiong tendon, which blends with the tendon of the 
jisoas muscle and is nisei ted into the lessei tiochantei of the femur, 
especially into its anteiioi loughened suiface The iliacus and psoas 
muscles aie often cousideied as jsaits of one muscle, the %ho-psoas The 
common tendon passes beneath the ciuial aieli between the anterior 
luferioi spinous piocess and the ilio-pubic eminence, dnectly over the 
capsule of the hip-joiut (page 232) The iliacus is supplied by seveial 
small blanches of the anteiioi ciuial neive, and the psoas by blanches 
fioni the lumbai plexus Then combined action seives to flex the hip- 
joint and to lotate the thigh outwaid In the lattei eflfbit the base 
of suppoit of the body is widened so that it assists in maintaining the 
elect position The outwaid lotation of the thigh by these muscles 
frequently occasions displacement in fiactuies of the uppei part of the 
femui 

The fascia coveiing the psoas muscle is thin above, where it is 
attached to the hgamentum aicuatura inteinum and to the lumbai fascia, 
and below it blends with the fascia ovei the iliacus muscle It is much 
thicker wheie it is attached to the iliac ciest, to the bum of the pelvis, 
and to Poupait’s ligament, except wheie it foims the posteiior sheath 
of the femoial vessels and is pioloiiged to the inseition of the ilio-psoas 
tendon and thence to the fascia lata Beneath the %ho-psoas fascia there 
IS another distinct fascia, the exti a-peritoneal fascia, which lines the 
lateial and posteiior walls of the abdomen This has been described in 
connection with the tiansversalis muscle (page 13) Above it is con- 
tinuous with the infra-diaphiagmatic fascia, and below it is attached to 
the iliac ciest and to the whole of Poupart’s ligament except in relation 
to the femoral vessels, wheie it passes into the thigh to form the ante- 
rioi layer of their sheath The aiiangement of these fascise is of great 
importance, as it influences the diiection of abscesses occurring in this 
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region It will be undei stood from the above that an abscess beneath 
the extia-peiitoneal fascia will be so enclosed that it will eithei point 
above the iliac ciest or Poupait’s ligament, oi find its way along the 
inguinal tiact An abscess, on the othei hand, occuriing within the 
ilio-psoas fascia usually points at the outei side of the femoial vessels, in 
the uppei part of the thigh A psoas abscess is oidinarily the result 
of spinal canes (as in Pott’s disease), and the psoas muscle selves as a 
guide foi the pus to find its way to the groin below Poupait’s ligament, 
just outside of the femoial vessels 

The quadtaius lumbojum muscle ascends obliquely fiom the crest of 
the ilium to the last rib at the sides of the lumbai veitebiee and externally 
to the psoas muscle (Plate 63, No 11) Theie aie two sets of fibies, 
one set aiising fiom the ilio-lumbai ligament and the adjacent part of 
the posteiior surface of the iliac ciest above the gluteal line and passing 
to the lower boidei of the last rib and the transveise piocesses of the 
upper four lumbai vertebrae, and the othei set aiising fiom the iliac 
ciest just behind the otheis and passing to the tiansveise piocesses of 
the uppei thiee lumbai veitebiae This muscle is coveied by the extra- 
peiitoneal fascia It is supplied by the lumbai plexus of neives The 
ciossed direction of the fibies, and its action in steadying the sjune if 
acting fiom below, oi the last iib if acting fiom above, have led to its 
being consideied as analogous to the scaleni muscles in the neck (page 
220, Vol I) The aponeuiotic oiigin of the transveisalis muscle sejia- 
lates the quadiatus fiom the eiectoi spinre muscles It should be 
remembeied that the kidney lies on the anteiioi surface of the quadiatus 
muscle, and that the outei boidei serves as a guide in the opeiation of 
nephiectomy, etc (Plate 84, Fig 2) 

The abdominal aorta (Plate 62) begins at the twelfth doisal vei- 
tebra and extends to the inteiveitebral disk of fibio-cartilage between the 
fourth and fifth lumbar vertebrae It is fifteen centimetres, or six inches, 
in length, and twenty-one milhmeties, or a little less than an inch, in 
diameter at its beginning It descends a little to the left of the middle 
line on the bodies of the vertebrae, and gradually diminishes in diameter, 
being seventeen millimetres, or about thiee-fourths of an inch, at its 



THE REGION OF THE ABB OMEN 


71 


bifui cation into the common iliac arteries It follows the convexity of 
the lumbai portion of the spine, and its gieatest cuive is on a level 
with the third lumbai veitebia. It can be heie felt thiough the abdom- 
inal paiietes by piessmg a little above and to the left of the umbilicus, 
which IS the proper point for the application of the abdominal tourni- 
quet The aiteiy has in fiont of it the panel eas, the duodenum (Plate 
61), the coat of the mesenteiy (Plate 59), and the lenal vein To the 
right IS the infeiior vena cava, with the light eius of the diaphragm 
which separates them above (Plate 62) To the left is the left crus of 
the diaphiagm and the sympathetic gangliated neive-cord Behind it is 
the lecejitaculum ehyli (Plate 63) The blanches of the abdominal 
aoita are numeious, the largest being given off neai togethei at its com- 
mencement Their respective oidei is as follows The ‘phremc aiteoies 
arise either sepaiately oi by a common trunk immediately below the 
aortic opening of the diaphragm (page 322, Vol I ) Not unfiequently 
the left phrenic arises fiom the gastric artery The right phienic artery 
passes behind the inferior vena cava to the right leaflet of the diaphragm, 
and the left passes between the aortic and oesophageal openings of the 
diaphragm They both give off external and internal branches, and 
blanches to the supia-ienal capsules (page 67) The right furnishes a 
twig to the inferioi vena cava, and the left a twig to the oesophagus 
They also supply small aiteries to the capsules of the liver and of the 
spleen The phienic aiteiies inosculate with each other and with the 
SIX lower intercostal and internal mammary arteries The 7ight phiemc 
vein teiminates in the inferior vena cava, the left phienic vein in the 
corresponding renal vein or in the vena cava 

The coeliac axis is a short branch extending forwaid eleven milli- 
metres, or about half an inch, between the crura of the diajihiagm and 
just above the panel eas (Plate 61, No 21) It divides into three 
important blanches, the hepatic, gastric, and splenic arteries These aie 
described respectively on pages 54, 23, and 60 The supei lor mesen- 
teiiG aiteiy arises fiom the front of the aorta behind the pancreas 
(Plate 61) and crosses the transverse portion of the duodenum The 
artery enters the mesentery and takes a curved direction with its con- 



72 


THE REGION OF THE ABDOMEN 


vexity to tlie left, giving off numeious branches to the intestinal canal 
(page 21) Upon eithei side of the aoita, opposite the supeiior mesen- 
teiic artery, aiise the two supia-tenal aiteiies They pass to the under 
surface of the supia-ienal capsules and anastomose with the supia- 
lenal arteiies from the phienic and lenal aiteiies The lenal mtenes 
aiise at right angles from the aoita just below the superioi mesenteiic 
They are desciibed on page 63 The next blanches from the aoita 
are the speimaho aiteries They aie veiy slendei vessels, and aiise 
below the lenal aiteries Sometimes the left spermatic is given off fiom 
the corresponding lenal artery (Plate 62, No 25) They are distributed 
to the testes in the male (page 149) and to the o vanes in the female 
(page 125) They jiass downward ovei the psoas muscles beneath the 
ureters and ovei the geuito-ci ural neives until they meet the vasa defe- 
rentia at the speimatic cords In the female the ovaiiaii arteiies after 
entering the pelvis pass between the layeis of the bioad ligament of 
the uterus The ught spermatic vein empties into the infeiioi vena cava, 
and the left into the left lenal vein (Plate 62, No 24) The infenor 
mesenteiic artery aiises from the fiout of the aoita fiom thiee to five 
centimeties, oi from one and a quaitei to 'two inches, above the bifiii- 
cation of the common iliac arteiies It jiasses downwaid in the layers 
of the mesocolon and distiibutes its blanches to the laige intestine 
(page 21) 

Besides the above blanches, theie aie foui pans of lumbar aiteiies 
given off lateially fiom the posteiioi suiface of the abdominal aoita 
They coirespond to the intei costal aiteries The light lumbai arteiies 
pass beneath the inferioi vena cava On both sides they jiass beneath 
the tendinous aiches of the psoas muscles and divide into abdominal 
and dorsal blanches The abdominal blanches supply the muscles and 
skin of the lateral walls of the abdomen and anastomose with the 
epigastric, lower in tei costal, ilio-lumbar, and ciicumflex aiteiies The 
doisal blanches pass backwaid between the tiansveise piocesses of the 
lumbar vertebrae, sending blanches to the muscles and skin of the 
back in this legion, and also furnishing spinal blanches, which enter the 
intei vertebral foiamina and aie distiibuted like the similar blanches 
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of the in tei costal aiteiies The lumbar veins empty into the infeiior 
vena cava 

The sacia media aitery leaves the posteiior suiface of the aoita im- 
mediately above the bifui cation It is the diminutive continuation of 
the aoita, and descends beneath the left common iliac vein ovei the 
middle of the sacium (Plate 68, No 45) and along the middle of the 
coccyx, wheie it is called the coccygeal or caudal arteiy, and ends in 
the coccygeal glomerulus, oi gland of Luschka This is a little 
body, about the size and shape of a pea, situated at the tip of the 
coccyx, between the levatoies am and sphinctei am muscles It is com- 
jiosed of a plexus of capillaiy aiteiies suiiounded by seveial layeis of 
gianular cells and invested by connective tissue, and lesembles the intei- 
caiotic body (Vol I, page 203) The sacia media aitery gives off 
small twigs, which anastomose with the lateial sacial and lectal aiteries 
The sacia media vein empties into the left common iliac vein 

The common iliac arteries aie the last pan of blanches aiising 
fiom the end of the aoita (Plate 62) They diverge from each other 
at an angle of sixty degrees in the male and of sixty-eight degrees in 
the female Their oiigin is commonly called the bifui cation of the 
aoita The light common iliac aitery measures five centimeties, or about 
two inches, in length, and its diametei is eleven millimeties, or half an 
inch, the left common iliac artery measures about foui centimeties, or 
one and thiee-quaitei inches, in length, and its diametei is usually a 
little less than that of the light Theie is, however, much variance in 
the length of the common iliac aiteiies, so that these measuiements aie 
meiely appioximative They are fiequently found to be only three- 
fouiths of an inch in length The light artei}’’ passes to the light 
sacio-iliac joint, and is crossed at its teimination by the light uietei 
It IS diiectly ovei the corresponding iliac vein, and at its oiigin ciosses 
the teimination of the left iliac vein in the inferioi vena cava Tlie 
left artery passes under the supeiior lectal arteiy and the left uietei, 
and at its teimination is ovei its own vein Theie aie minute peiitoneal 
and subpei itoneal blanches given off by the common iliac aiteiies, vhich 
establish impoitant capillary extia-peritoneal anastomoses with similar 
VOL II— 10 



PLATE 62. 


The viscera and intestines arc remoi ed with the peritoneum, deep fascia, and fat, to show the relations of the 
kidneys and great vessels and nerves on the posterior wall of the abdomen 


1 The right leaflet of the diaphragm, with phrenic 

vessels and nerv es 

2 The right supra renal hodj , in a bed of fat, surmount 

ing the kidnej 

3 The right renal vein 

4 The right renal artery 

5 The junction of the right spermatic tern with the in 

ferior vena oat a 

6 The nght kidney 

7 The ilio hypogastric and ilio inguinal nerves crossing 

the lumbar fascia 

8 The inferior vena cava 

9 The iliolumbar aitery, and the external cutaneous 

nerve of the thigh 

10 The right ureter 

11 The right psoas muscle 

12 The right external iliac artery 

13 The right anterior crural nerve 

14 The deep circumflex iliac artery 

15 The right spermatic artery 

16 The right spermatic vein and genito crural nerve 

17 The bladder (distended) 

18 Vas deferens of the right side 

19 The central tendon of the diaphragm 

20 The oesophageal opening 

21 The left leaflet of the diaphragm 


22 The crura of the dlnphragra 

23 A renal artcrj (entering the liilum of the left kidney, 

above the tein) 

24 The left spermatic lein at its junction with the left 

renal t ein 

25 Another renal artery (entering the hilum below the 

lein), and in this iuslaucc giving origin to the left 
spermatic artery 

26 The superior mesenteric artery 

27 The left ilio hypogastric nerve 

28 The abdominal aorta in relation to the third lumbar 

y ertebra— before its bifurcation 

29 The superior hTimorrhoidal artery 
SO Tlie loft iho inguinal nen e 

31 The left ureter 
82 The left iliacus muscle 

33 The left common iliac vein , 

84 The middle sacral artery 

35 The left external cutaneous nen e 

36 The rectum (tied) 

37 The left anterior crural ner\ o 

38 The left genito crural nen e 

39 The left external iliac artery 

40 The left external iliac y ein 

41 The left spermatic cord 
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twigs fiom tlie lumbar, pliienie, and renal aiteries The common iliac 
arteiies respectively divide into the internal and external iliac arteiies 
The formei descends into the pelvis, and is desciibed on page 152 

The external iliac artery is the main blood-caiiying vessel to the 
lower extiemity It is usually ten centimeties, or about foui inches, in 
length, with a diametei of eight millimeties, oi one-thiid of an inch 
It passes along the bum of the pelvis and escapes beneath the femoial 
aich, where it becomes the femoial aitery (page 255) It is at fiist on 
the inner side of the psoas muscle, and then in fiont of it (Plate 62, 

No 12) The coi responding %liac vein is at its inner side, and both 

vessels aie included in a sheath derived from the iliac fascia The 
external iliac artery is outside of the peiitoneum (as aie also all the 
above blanches of the aoita), and it is covered by a stiong layer of 
subpeiitoneal areolar tissue {Abeinethy’s fascia) There aie a number 
of lymphatic glands along the bolder of the external iliac vein, and 
these leceive minute twigs from the external iliac artery, but the only 
branches of size and impoitance aie the two which aiise opposite each 
other fiom its lateial suifaces just as the arteiy passes beneath Pou- 

part’s ligament (Plate 76, Fig 2) These are the deep ciicumflex iliac 

and deep epigastiic aiteries 

The deep circumflex iliac aiteiy ascends to the anteiior superior 
spinous piocess of the ilium, usually coveied by a fold of the iliac fascia, 
and thence passes between the tiausveisalis and internal oblique muscles 
along the ciest of the ilium It gives off supeificial and deep blanches 
which anastomose chiefly with the supeificial ciicumflex, supeificial glu- 
teal, and iho-lumbai arteiies Vence comites accompany this vessel The 
deep epigastiic aiteiy dX fiist passes inwaid and then ascends towaid the 
ensifoim caitilage At fiist it is behind Poupait’s ligament at the inner 
side of the deep abdominal opening (Plate 69, Fig 1, No 3), and between 
the peiitoneum and the extia-peritoneal fascia As it ascends it jiierces 
the sheath of the lectus muscle close to the semilunai fold of Douglas 
(page 31), and passes upward on the back of the muscle to anastomo'^e 
above the umbilicus with the supeiioi epigastiic branch of the inteinal 
niammaiy aitery (Plate 55, No 21) The aiteiy is also provided vitli 
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vencB comites The blanches of the epigastiic aiteiy aie the ci emasteric, 
which descends on the speimatic coid to supply the cremaster muscle 
(Plate 68, Fig 2, No 14), the pubic, which forms an anastomosing rete 
ovei the pubes with the pubic biauch of the obtuiatoi aitery and its 
fellow fiom the opposite side, and the ohtwatoi, which passes to the 
internal obturator muscle Sometimes the lattei becomes dilated and is 
the iiiegular origin of the obtuiator aiteiy fiom the ejiigastiic (Plate 
76, Fig 2, No 5) 

In the operation fot ligation of the external iliac aitery the thigh 
should be extended and everted, and a slightly-cui ved incision should 
be made paiallel to and about foui centimeties, oi two finger-bieadths, 
above the fold of the gioin, commencing O23posite the anterioi supeiioi 
iliac spine and stopping shoit of the middle of Poupait’s ligament, so 
as to avoid the epigastiic aiteiy The skin, supeifical fascia, layeis of 
muscles, and extia-peiitoneal fascia foiming the wall of the abdomen 
should be cut thiough upon a grooved diiectoi until the jiaiietal layei 
of the peiitoneum is leached, which in this location is indicated by the 
sub-seious tissue above mentioned The peiitoneum can be easily sepaiated 
fiom the iliac fossa by gently pressing uiion it with the puljis of the fingers, 
and the sheath of the vessel thus exposed Caie should be taken not to 
work too close to Poupart’s ligament, on account of the relations of the 
speimatic vessels, the genito-ciural neive, and the circumflex iliac vein 
The external iliac vein is always close to the inner side of the artery, 
except in very old individuals, in whom, owing to the tortuous condition 
of the aiteiy, it may oveilaj) the vein The latter can, however, be 
made prominent by jnessing over the cardiac end Sometimes the lym- 
phatic glands which are in close relation to the external iliac vein are 
found enlarged, thus adding to the confusion 

The collateial ciiculation aftei ligation of the external iliac aiteiy 
would be maintained by the occluded branches drawing the blood from 
then anastomoses mainly between the deep epigastric aiteiy and the inter- 
nal mammary and its communications with its fellow fiom the oiiposite 
side and with the obturator, and between the circumflex iliac aiteiy and 
the lumbar arteries and the iliac branch of the ilio-lumbai aitery 
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If it IS desired to secuie ■with a ligatuie eitliei of the common iliac 
arteiies, the same incision as above described foi leaching the external 
iliac should be made, and prolonged upwaid two and one-half centi- 
metres, or about an inch, as fai as the tip of the last iib It should be 
lemembered that the common iliac aiteries hold different relations to 
then coiiesponding veins upon the two sides (Plate 62), and, as then 
respective lengths aie subject to vaiiation (page 73), it is peihaps safest 
first to expose the external iliac artery, and then by followriig rt to rts 
origin the common iliac arteiy can be readily seemed 

The inferior "vena ca'va begins a little to the right of the inter- 
Yertebral disk between the fourth and fifth lumbar vertebrae, and ascends 
to its proper opening in the diaphragm opposite the lower border of the 
ninth dorsal vertebra Its course inclines gradually to the right of the 
middle line At first it occupies a plane posterior to the aorta, but at 
its termination it is anterior to it and is separated from it by the right 
crus of the diaphragm This great vein is subject to the pressure of the 
suiioundiiig parts, and it probably never assumes during life the cylin- 
drical shape occasioned by an artificial distention Above it lies in a 
fissure on the under surface of the liver (page 52), which is often 
budged over by a band of fibrous tissue or hepatic substance (Plate 64, 
Fig 2, No 19) It originates by the union of the two common iliac 
veins, and in its course receives the lumbar veins, the right spermatic 
vein, the two renal veins, the right middle supra-ienal vein, the hepatic 
veins, and the two phrenic veins 

The abdominal sympathetic nerves consist of two senes, the 
great splanchnic nerves and the lumbo-sacral chain of ganglia The 
gieat splanclimc neives (the origins of which occur within the tlioiax, 
and have been described on page 320, Vol I, and are shown in Plates 
36 and 37, Vol I), after passing thiough the openings in tlie dia- 
phragm, descend, each crossing the adjoining cius of the diapliiagni, so 
that the right nerve is behind the infenoi vena cava and the left iieive 
IS behind the pancieas Then teiniinations unite in a large, iriegulailj- 
shaped cluster of ganglia, the whole mass being called the somhuiar 
ganghon Passing fiom right to left, from the several terminal ganglia 
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of the splanchnic nerves aie thick neive-bianches which suriound the 
coeliac axis of the aoita in an intiicate mesh-woik, foiming the great 
ccehao or solm ple%us This also receives blanches fiom the thoiacic 
aortic plexus and fiom the light pneumogastiic nerve Fiom the solar 
plexus nerve-branches pioceed which foim secondary plexuses over the 
coats of all the abdominal arteries and accompany them thioughout 
their distributions to the viscera The various plexuses thus formed are 
the gastiic, the hepatic, the splenic, the mesentenc, the phrenic, the 
supra-renal, the lenal, and the speimatic They are severally referred 
to with the consideiatiou of the parts to which they paiticulaily belong 
The lumbosacral chain of ganglia (Plate 63, Nos 14 and 41) is the 
sympathetic nerve-cord which passes downwaid on the bodies of the 
lumbar and sacial vertebias inteinally to the jjsoas muscle and to the 
sacial foramina Theie are usually foui oval, giayish-coloied ganglia 
in the lumbar region, and over the sacrum thiee or foui These ganglia 
are all connected by whitish nerve-coids extending fiom one to the 
other, and they receive filaments from the coriesponding spinal nerves 
Toward the end of the sacium the nerve-cords join, and theie is veiy 
often found in front of the coccyx a small ganglion, which is called the 
coccygeal ganglion, or ganglion impar Branches pass fiom the upper 
thiee lumbar ganglia to join with branches from the renal and solar 
plexuses m forming the aortic plexus This is esjiecially pionounced 
upon the left side, and contributes mainly to the infeiioi mesentenc 
plexus in relation to the laige intestine below the splenic flexure of the 
colon Below the bifurcation of the aorta there aie numeious filaments 
from the aortic plexus and from the lower ganglia, which unite, form- 
ing the impoitant hypogastnc plexus, in front of the promontory of the 
sacium This plexus presides over the pelvic viscera, its filaments being 
intricately interwoven with the many blanches of the internal iliac arte- 
ries, which they accompany thioughout then distribution 

The lumbar plexus of spinal nerves (Plate 63) is formed by the 
union of the anterior branches of the four upper lumbar nerves, and is 
usually connected with the last dorsal neive by a bianeh, the doisi- 
lumhai neive The fifth lumbai nerve does not enter into the jilexus. 
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but passes down to join the sacral plexus as the lumbo-sao al coid The 
psoas muscle must be carefully removed to show the blanches of the 
lumbar plexus as they pass diiectly through that muscle Theie aie 
five branches, which inciease in size from above downward The fiist 
lumbar nerve usually divides into the xho-hypogasb %g and ilio-inguinal 
nerves (Plate 63, Nos 9 and 10) They both emerge fiom the outei 
border of the psoas muscle, and, crossing the quadratus lumboium muscle, 
pass forward to the crest of the ilium, where they jiierce the tiansvei- 
salis muscle and divide into their terminal branches (page 8) They 
are purely sensory nerves The gemto-ciwal nerve is formed by fila- 
ments fiom the fiist and second lumbai neives, and, piercing the psoas 
muscle, descends along its anteiioi surface (Plate 62, No 38) as far 
as the outer side of the external iliac aiteiy, wheie it divides into its 
genital and ciuial branches The former, the motor portion, in rela- 
tion to the deep abdominal opening, passes into the substance of the 
spermatic cord to supply the cremaster muscle (page 13), while the latter 
(the sensory portion) pierces the fascia beneath Poupait’s ligament, in 
relation to the sheath of the femoral vessels (Plate 68, Fig 1, No 13), 
and IS distributed to the skin of the thigh, very often uniting with the 
middle cutaneous branch of the anterior crural nerve The external 
cutaneous neive of the thigh is formed usually by filaments from the 
second and third lumbai nerves It passes obliquely over the psoas 
and iliacus muscles to the anterior superior spine of the ilium, and 
comes forward over the attachment of the sartoiius muscle to supply 
the skin on the outer side of the thigh The anteiior ciuial neive is 
the largest of all the branches, and is formed by the thud and fourth 
lumbar neives, joined by a small branch from the second nerve It 
descends in the interspace between the psoas and ihacus muscles, both of 
which it supplies, and then passes under Poupait’s ligament at the outer 
side of the femoral artery It is distributed to the extensoi muscles of 
the knee, to the sartorius and pectineus muscles, and to the skin of 
the thigh (page 244) and leg (page 302) The obtuiatoi nerve is foimed 
also by the thud and fourth lumbai nerves, and after piercing tlie p=oas 
muscle it runs along the bum of the jiclvis aboie the obtuiatoi arteiy 
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and vein to the obtuiatoi foramen (Plate 76, Fig 1, No 17) Very 
often there is an accessoiy ohtwator neive, which is deiived eithei fiom 
the ohtmator nerve itself or fiom the thud and fourth lumhai neives 
It accompanies the main nerve and supplies the hip-jomt (page 235) 

The abdominal lymphatic vessels may he said in a geneial way 
to form plexuses in i elation to the piincipal aiteiies and veins They 
aie continuous upward fiom the common iliac and sacral lymphatic 
plexuses to a clustei of lymphatic glands about the abdominal aorta, 
which aie united by cross-bianches, foiming the median aoitic lymphatie 
plexus These are joined by the lymphatic vessels on the left side, 
which come fiom the descending poition and sigmoid flexure of the 
colon, and on both sides leceive, in the male, the lymiihatic vessels from 
the testes and speimatic coids, or, in the female, the ovaiian and tubal 
lymphatics The supia-renal and renal lymphatic vessels convey their 
lymph to seveial lymphatic glands above the lenal aiteiy on each side 
There are also gioups of lymjihatic glands in relation to the inner 
borders of the psoas muscles, which receive the affeient lymph-vessels 
between the psoas muscles and the lumhai veitebim aiound each lumbai 
aitery The effeieut lymph-vessels from these souices all unite in the 
aoitic plexus, and at its upper part on each side of the second lumbar 
vertebra blend into a single tiunk, called respectively the light and left 
ti uncus lymphaheus lumhalis They aie both placed between the aorta 
and the vena cava, and often cross each other before they unite behind 
the light lenal artery in the i eceptaculum chyh The lymphatic vessels 
aiising from the intestinal canal are called lacteals (page 43) Then 
efferent vessels mostly join in forming a single trunk, called the ti uncus 
lymphaheus intestmalis The lymphatic vessels fiom the stomach (page 
39), fiom the sjileen (page 60), fiom the pancreas (page 59), and from 
the gieatei pait of the livei and gall-bladder (page 55) conveige to the 
cceliac lymphatic glands, of which there aie about twenty, situated in 
relation to the cceliac axis and the upper part of the aorta Then effer- 
ent vessels commonly join the mesenteric lymphatics in forming the main 
trunk 

The cceliac and lumbai lymphatic glands have intercommunicating 
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blanches The mam lymphatic trunks formed as above described empty 
into the commencement of the thotacic duct (page 318, Vol I), "which 
IS opposite the second lumbai veitebia, behind and between the aoita 
and the right cius of the diaphiagm It is heie called the receptaculum 
chyli, 01 reset vovi of Pecquet (Plate 63, No 32) It is a veiy thin- 
walled, tortuous sac, somewhat fusiform, about thiity-five millimeties, or 
an inch and a half, in length, and eight millimeties, oi one-thiid of an 
inch, in bieadth Theie aie few valves in the mam lymjihatic tiunks, 
and none m the receptaculum 

THE INGHINAL EEGION, OE THE GEOIN 

Much of the anatomy of this region is inse^iaiable from that of the 
abdomen, and has, therefore, been already treated, but as hernia, oi the 
protrusion of a portion of the intestine, is especially liable to occui 
through certain weak places above and below Poupait’s ligament, an 
accurate understanding of the relations of the structures m these locali- 
ties IS very necessaiy to the surgeon 

Oidmaiily, when unaffected by injury, disease, oi malformation, the 
lower portion of the anterior wall of the abdomen is capable of retaining 
the viscera within the abdominal cavity The aiiangemeiit and inter- 
lacing of the fasciae m this region constitute one of the most beautiful 
evidences of the adaptation of the structure to the fulfilment of its func- 
tion m the anatomy of man In the erect position the fasciae above 
Poupart’s ligament are lendeied tense and unyielding, so that not only 
IS support afforded to the contained viscera, but also the naturally veak 
jilaces of the giom are effectually closed It is only when the parts 
are m a state of relaxation, or where the muscles are, as it i\eie, taken 
unawares, that a portion of the hovel can insinuate itself into any of tlic 
weak places and be protruded under the influence of pie=:suie dm mg 
the exercise of effort While it may be asserted that- eveij^ hernia is 
due to some congenital condition which predisposes to it, and that the 
effort which occasions the affection would not so operate exce^it for the 
existence of some such condition, it should not be oiei looked tliat the 
Vol II— 11 



PLATE 63. 


The under surface of the diaphragm, the posterior wall of the abdomen, and the inlet of the pelvis, ns seen upon 
removal of the viscera and reflection of the deep fascia, also the lumbar and sacral plexuses of nerves, the sjmpa 
thetic nerves, and the receptaculum chjli 


1 The central tendon of the diaphragm 

2 The opening in the diaphragm for the inferior or 

ascending vena cava 

3 The nght phrenic artery and nerves 

4 The right leaflet of the diaphragm 
6 The right crus of the diaphragm 

6 The right ligamentum arcuatum externum 

7 The right twelfth dorsal nerv e 

8 The first lumbar ganglion of the right sjmpathetic 

nerve 

9 The right iliohjpogastrio nerve 

10 The right ilio inguinal nerve 

11 The right quadratus lumborum muscle 

12 The thud right lumbar nerve 

13 The right external cutaneous nerv e 

14 The thud right lumbar ganglion of the sympathetic 

nerve 

15 The right ilio-lumbar artery 

16 The fourth right lumbar nerve 

17 The right iliac muscle 

18 The right common iliac vein 

19 The right sacro lumbar cord 

20 The right obturator nerv e 

21 The first right sacral nerv e 

22 The second nght sacral nerve 

23 The right antenor crural nerve 

24 The right genito crural nerv e 


2o The thud right sacral nerve 

26 The cut ends of the right external iliac arterj and 

vein 

27 The cesophageal opening of the diaphragm 

28 The left phrenic artery and nerve 

29 The aorta, just above the coeliac axis, where it passes 

through the diaphragm 

30 The left ligamentum arcuatum externum 

31 Ihe left ligamentum arcuatum internum 

32 The receptaculum chyll 

33 The V ena azygos major 

34 The left ilio hv pogastrio nerve 

35 The left twelfth dorsal nerv e 

36 The left ilio inguinal nerve 

37 The left psoas magnus muscle 

38 The low est portion of the inferior v ena cava 

39 The left ilio lumbar arterj 

40 The lowest pait of the abdominal aorta 

41 The left fourth ganglion of the sympathetic nerve 

42 The left iliacus muscle 

43 The left external cutaneous nerv e 

44 The left common iliac artery 

45 The sacra media arterj 

46 The left anterior crural nerv e 

47 The left sacral plexus of nerves 

48 The brim of the pelvis 





TSE INGUINAL REGION 


83 


liabitual positions assumed in many vocations necessaiily subject the gioin 
to stiain, uudei Avliicli tlie paits may giadually yield Tlie most common 
foim of inguinal lieinia is that which follows the couise of the spermatic 
cold 

Befoie examining the vaiious tissues in the neighborhood of the 
canal oi tiact in which the coid is placed, as exposed by consecutive 
dissections (Plates 68 and 69), it is well to take a superficial view and 
to notice the landmaihs (Vol I, Plates 27 and 28) Of these, the 
anteiioi supeiioi spinous pioeess of the ilium is always easily recog- 
nizable The spine of the pubis is about on a line with the top of the 
gieat tiochantei of the femur, — a fact which is impoitant, as the spine is 
often obscuied bj’' fat It can, however, usually be detected in the male 
bj’’ pushing the fingei upward undei covei of the loose scrotal tissues, 
with the thigh flexed In the female, when the thigh is abducted, the 
tendon of attachment of the adductoi longus muscle leads directly to it 
The shin is veiy loosely attached ovei the groin by the supeificial fascia 
to Poujiait’s ligament, which is usually indicated by a slight fiiirow, 
and can be felt when the thigh is abducted and fully extended It 
should be lemembeied that the direction which Poupart’s ligament takes 
IS not stiaight, but cuived, with the concavity toward the abdomen 
The supeificial abdominal opening can be leadily felt by pushing the 
finger up in front of the coid, with the thigh flexed The deep abdom- 
inal opening is placed two centimetres, oi about a finger-breadth, above 
the middle of Poupart’s ligament 

Ujion removal of the skin, the supetjicial fascia will be found to 
consist of two layers, between which aie the superficial vessels and nerves 
and the inguinal lymphatic glands (Plate 68, Fig 1) The outer layer 
of the fascia vanes in thickness, depending upon the amount of fat con- 
tained in its meshes Below Poupait’s ligament it is continuous with 
the superficial fascia of the thigh, but as it passes over the spermatic 
coid it IS destitute of fat, is of a leddish-biown color, and blends with 
the deep layei of the superficial fascia to form the dartos tissue of the 
scrotum, whence it passes backward to be continuous with the superficial 
fascia of the peiineum (page 161) The vessels and nerves are in close 
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lelation to the deep layei of the supeificial fascia The aitenes all arise 
fiom the common femoial aiteiy and pieice the saphenous opening of 
the fascia lata (page 95) The sujDeificial epigastiic aiteiy passes up\yaid 
ovei Poupait’s ligament toward the sheath of the lectus muscle It 
supplies the skin and anastomoses with the pubic and deep epigastiic 
aiteries The supeificial c%iGUinjle% iliac aiteiy passes outwaid along 
the lowei boidei of Poupait’s ligament The supeificial pubic aiteiy 
aiches across the spermatic coid (Plate 54, No 11), and is always in 
the way of the incision made in inguinal herniotomy The veins which 
coiiespond to these aiteiies aie comjiaiatively laige, especially the ejn- 
gastiic, which often communicates with the lateral abdominal vein (page 
6) The neives aie the iho-hypogasti ic and the ilio-iiiguinal They 
come through the aiioneuiosis of the external oblique muscle at the 
outer side of the supeificial abdominal opening (Plate 68, Fig 1, No 
4) The lymphatic vessels from the scrotum, the penis, and the peiineal 
and gluteal regions follow the couise of the vessels and teiminate in a 
small cluster of superficial glands about Poupait’s ligament, one being 
just above it and in relation to the epigastric artery, called the epigastiic 
lymphatic gland (Plate 68, Fig 1, No 3) 

When the two layers of the superficial fascia are removed, the thin 
silvery- white aponeurosis of the external oblique muscle (page 9) is 
brought into view, with the spermatic cord in the male, or the round 

ligament of the uterus in the female, issuing fiom between the lowest 

fibres of the aponeurosis as they ajipioach the jiubes The oiiening 
through Avhich these structures pass is the superficial abdominal open- 
ing It is not a ring, as commonly called, but a very oblique triangular 
slit formed by the separation of the lowest part of the tendon of the 
external oblique muscle into two bands of fibres The uppei band is the 
thinnest, and passes to the symphysis of the pubes, where it inteilaces 
with the corresponding band of fibres fiom the oiiposite muscle The 
lower band, which foims the lower margin of the aponeurosis, is bioad 
as well as strong, and passes fiom the anterior supeiioi spine of the 
ilium to be inserted into the spine of the pubis It constitutes Pou- 

part’s ligament, oi the femoral aich (page 9), and, as the fascia lata 
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IS attaclied to its lowei boidei, it is influenced by tbe position of the 
thigh, being lendeied tense when the thigh is extended and lelaxed 
when it is flexed Its diiection is always that of a gentle curve, with 
the concavity upwaid, as above stated If examined fiom within, the 
pubic poition of Poujiait’s ligament will be found to be leflected along 
the linea ilio-pectinea of the pelvis as Gimbeo nat' s ligament (page 96) 
Because of this leflectiou the lowei boidei of the ligament of Poupait 
IS turned backwaid in a shelf-like inannei, thus afibidmg attachment 
foi the subjacent abdominal muscles (page 11), and, what is more 
impoitant, foi the suppoit of the speimatic coid The reflection upon 
the ilio-pectineal line is stieiigtliened by a tiiangular band of fibres 
extending upwaid to the linea alba behind the inner column of the 
superficial opening The structure of the round ligament (page 115) 
becomes lost at the supeificial abdominal opening in the tissues of the 
nions pubis Owing to its small size, the inguinal canal and the external 
opening itself aie compaiatively less developed in the female, who is 
consequently raiely affected with inguinal hernia In the male the 
superficial opening usually measures three centimetres, or about an inch 
and a quarter, in length, but it vanes considerably, depending upon the 
degree with which its sides are applied to the spermatic cord The 
margins of the opening are called the pillais oi columns, the outer 
column being formed by Poupait’s ligament and the inner column by 
the band of the aponeurosis attached at the pubic symphysis Between 
the columns there is a delicate fascia of condensed connective tissue, the 
intei Golumnai fascia (Plate 68, Fig 1, No 2), and as the cord in 
passing through the opening rests upon the outei column this fascia is 
prolonged over it and becomes the extei nal spei malic fascia The lower 
fibres of the internal oblique muscle (page 12) usually appear very 
thin and of a pale coloi as they arise fiom the upper surface of tbe 
inner border of Poupait’s ligament externally to the spermatic cord, across 
which they curve downward, and, becoming tendinous, blend with the 
tendon of the tiansversahs muscle at the crest of the pubes The 
spermatic cord usually iecei\es an investment of fascia from the con- 
tiguous border of the internal oblique muscle, consisting of alternating 
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loops of loose cellulai tissue and muscle-fibies, called the cremasteo (Plate 
68, Fig 2, No 14) This miisculai coveiing is usually more pioiiounced 
at the outei pait of the coid, and is always moie easily distinguished 
than the othei coveiings In some bodies it is difficult to tiace any 
connection between the ciemastei, even when it is well developed, and 
the lowei boidei of the internal oblique, the foimei appearing to be 
festooned acioss fiom Poupait’s ligament externally to the coid, to the 
pectineal line of the pubes In seveial cases of undescended testicle 
some looped fibies coiiespondmg to the ciemastei have been found in 
the scrotum, so that the supposition that it is a survival of the gubei- 
naculum testis (page 89) would seem to be confirmed 

Oidrnaiily the to ansversalis muscle (page 13) does not descend so 
low as the iiiteinal oblrque, so that uiion the removal of the latter the 
cold appears sunounded with the underlying exii a-peo itoneal fascia 
The fibies of the tiansveisalis muscle become tendinous and blend with 
those of the internal oblique, foiming the conjoined tendon (Plate 68, 
Fig 4, No 9), which is attached to the crest of the pubes in front of 
the rectus muscle This arrangement serves to strengthen the abdominal 
wall where it is weakened by the presence of the superficial opening 
Theie are many differences in the disjrositiou of the lower borders of 
the internal oblique and tiansveisalis muscles, which may be revealed 
by careful dissections of this region in different bodies Sometimes the 
fleshy jiarts of the two muscles blend as well as then tendons Some- 
times the spermatic cord passes thiough the muscular fibies of one or 
both of these muscles, so that it is sunounded with musculai fibies 
which may jiossibly exert the influence of a sphincter upon the deep 
abdominal opening Theie is always a small tendinous reflection from 
the conjoined tendon behind the spermatic coid These facts are worthy 
of consideration, as they doubtless account foi the position and chaiactei 
of the consti ictions which occur and often produce sti angulation 

The exto a-pei itoneal fascia, usually called the tiansveisalis fascia fiom 
its intimate association ivith the tiansversalis muscle, is a distinct mem- 
brane lining the general wall of the abdomen (page 17) It becomes 
quite thick and strong in the groin, where it is attached to the whole 
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of the posteiioi boidei of Poupart’s ligament except in relation to the 
femoial vessels, ovei -which it is prolonged into the thigh as the ante- 
1101 layei of then sheath (page 97) It theiefoie fills up the inter- 
space occuiimg fioin the deficiency of the tiansveisalis muscle above 
Poupait’s ligament At a point two centimeties, oi about a fingei- 
hreadth, above the centie of the lattei, the fascia is piolonged above 
the speimatic coid in a funnel-shaped expansion This is called the 
znfundibuhfo') m fascia, oi internal spermatic fascia The above jioint 
coiiesponds to the position of the deep abdominal opening, which 
does not actually exist unless made aitificially by the sepaiation of the 
fascia fiom the coid (page 16) The inguinal tiact — oi inguinal canal, 
as it IS commonly called — extends between the deep and supeificial open- 
ings It IS from four to five centimetres, or about an inch and a half to 
two inches, in length in the adult, and is placed paiallel with Poupait’s 
ligament It is occupied by the spermatic coid It is foimed m fiont 
by the aponeuiosis of the external oblique muscle, above by the lowei 
maigins of the internal oblique and tiansversalis muscles, behind by the 
extia-peiitoneal fascia, and below by Poupart’s ligament The latter 
sepal ates it also from the sheath of the femoral vessels and from the 
space called the femoial canal (page 97) (Plate 76, Fig 2, No 8) 
The speimatic cord consists of the aiteries, veins, lymphatic vessels, neives, 
and the excietoiy duct, oi vas defeiens, of the testicle, held together by 
a quantity of loose areolai tissue (page 145) Beneath the extra-peii- 
toneal fascia, extending acioss the lower part of the abdomen, is the 
suhpei itoneal areolai tissue, which contains inoie or less fat in its meshes 
and IS usually well developed about the position of the deep abdominal 
opening As it is gen ei ally expanded ovei the spermatic coid on the 
occasion of a hernia, it is called the fascia pi opria The paiietal peri- 
toneum in 1 elation to the groin should be examined on the inner side, 
when it will be noticed that the delicate membrane bulges slightly 
forwaid upon eithei side of the coid resulting from the obliterated 
hypogastric artery, thus foiming the outei and innei inguinal pouches 
(page 19) The outer pouch is diiectly behind the superficial opening, 
and the innei pouch behind the deep opening 
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Tlie position of the deejp &pigastriG a7te7'y is one of tlie most im- 
poitant points in the anatomy of the inguinal legion, in consequence 
of its close 1 elation to the vaiious foims of heinia The arteiy aiises 
fiom the external iliac (page 75) just befoie that arteiy issues beneath 
Poupart’s ligament to become the femoial, and passes obliquely upwaicl 
between the extra-peritoneal fascia and the peiitoneum to the sheath of 
the rectus muscle (page 15) The aiteiy can be felt thiough the extra- 
peiitoneal fascia ascending behind the commencement of the speimatic 
cord close to the innei bordei of the deep abdominal opening (Plate 69, 
Pig 1, No 3) Its couise is diiectly ovei that of the obhteiated hypo- 
gastric aiteiy, above lefeired to, Avhen the bladdei is distended It is 
usually accompanied by two veins 

From the above it will be undeistood that the speimatic coid while 
it IS within the inguinal canal is invested by the infundibuliform fascia 
and the cremastei after leaving the external opening it leceives tlie 
intercolumnai fascia, the two layeis of the superficial fascia, which here 
blend to foim the daitos, and the skin The mannei in which these 
coveiings aie obtained by the cord can be best explained by lefeiiing 
briefly to the couise of the descent of the testicle and to the formation 
of the cold which is coincident with it 

The testicles in the foetus aie fiist foimed below and in fiont of 
the kidneys, in the back wall of the abdomen, behind the jieiitoneum 
About the flfth month they leave their oiiginal position, cairying along 
the peritoneum which coveis them in fiont and at the sides, and gradu- 
ally descend to the gioins, which they reach about the seventh month 
The aggregation of the developing constituents of the S 2 iermatic cord 
occurs at the same time 

The spe7 7nat%G aTteoy naturally elongates with the downward progrebs 
of the testicle, and is accompanied by the spe7mat%G vein issuing from it 
The spe7'matiG duct, or vas deferens, as it passes out of the back part of 
the testicle to go to the seminal vesicle (page 150) at the base of the 
bladdei, becomes associated with the vessels, together with the nerves 
and lymjihatic vessels, projier to the organ, at the deep abdominal open- 
ing, and they are all enveloped in a loose areolar tissue The cord thus 
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constituted, tlierefoie, commences at the deep abdominal opening, and as 
tlie testicle jiioceeds tbiough the inguinal canal it becomes invested witli 
tbe vaiious fasciae These aie piobably not detached fiom then lespec- 
tive souices by the diaggmg of the testicle thiough them, but rather, it 
lYOuld seem, are specially developed and prolonged — -just as the outei layei 
of the peiitoneal lining of the abdominal wall is now known to be pio- 
longed — thiough the piimitive inguinal canal into the sciotum befoie the 
testicle leaches it This paiietal layei of the peiitoneum thus foims the 
outei layei of the tunica vaginalis in tbe male and of the canal of Nuck 
in the female, so that, in the male, when the testicle ariives at the posi- 
tion of the deep abdominal opening it finds a peiitoneal pouch oi process 
alieady prepaied foi it Extending fiom the bottom of the foetal testis is 
a fibious band jiassing befoie it into the peiitoneal pouch, through the in- 
guinal canal, and into the scrotum This fibious band is called the gubei- 
nacuhim, and theie has been much speculation regarding its piobable 
function Owing to the occasional piesence of musculai fibies, the fan- 
ciful tlieoiy has been advanced that the gubernaculum selves to diaw the 
testicle fiist down to the deep opening, then along the canal, and finally 
thiough the supeifieial opening into the sciotum There is nothing to 
prove this, howevei, and it is probable that the little fold pioceeding 
fiom the bottom of the testicle to the bottom of the peiitoneal pouch 
above described selves as a guide for its descent The lattei explanation 
IS home out by the facts that the pelvis is so small and nairow at this 
time that the position of the deep opening is piactically just behind the 
superficial opening, and that the length of the foetal inguinal canal 
amounts only to the thickness of the stiuctuies composing the abdominal 
wall, so that the couise of the descent of the testicle fiom where it was 
oiiginally formed below the kidney to its final normal position in the 
scrotum is more diiect than indirect 

As the pelvis gradually bioadens so as to accommodate the viscera, 
there must be an influence exeited upon the fascise which are attached 
to it, and also upon any structure, such as the cord, passing through 
them The subsequent changes which take place both in the indirect 
couise of the inguinal canal and in the various foims of congenital 
VoL 11—12 
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Longitudinal section of the right kidney The vessels are removed to show the structure of the organ 
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defect wliicli aie commonly met with may thus be accounted foi It 
AVill be undeistood fiom the above that the testicle when it has finally 
leached the seiotum has both the pioper peritoneal coveiing {mesoi- 
clnum) which it has bi ought down with it and the layer of peiitoneuin 
which has pieceded it, — in othei woids, a double layer, which eventu- 
ally becomes the tunica vaginalis testis (page 145) This is completed, 
usually about the time of biith, by the gradual adhesion and closuie 
of both of the peiitoneal layeis at the deep abdominal opening oi 
somewhere along the sjieimatic coid above the testicle, so that there is 
normally no connection between the cavity of the vaginal tunic and the 
cavity of the abdomen In many dissections, however, the author has 
found that a minute canal can be demonstrated between these cavities, 
showing that the comjDlete obliteration of the peritoneal covering in i ela- 
tion to the cord is not always effected, even when it ajipeais to be so 
Uj)on the different conditions of the vaginal tunic depend the different 
varieties of hernia which follow the course of the spermatic cord 

These heinise consist of a protrusion of the intestine, or of omentum, 
01 of both, and are called indnect oi oblique inguinal, fiom then course 
in the adult They have the following characteristics A sciotal heinia 
is a inotiusion, covered by a layer of the parietal peritoneum (called 
its sac), through the inguinal canal m front of the cord During its 
passage through the lattei it leceives the coverings peculiar to the cord, 
and after issuing from the superficial opening it passes down into the 
scrotum, being arrested only by the attachment of these coverings to 
the tunica vaginalis, which is closed above the testicle Such a hernia, 
therefore, possesses the following coverings from within outward the 
propel peritoneal sac, the sub-seious tissue, the infundibulifoim fascia, 
the cremaster, the inter columnar fascia, the daitos, and the skin When 
the hernia passes all the way into the scrotum, it is commonly said to 
be complete, when it is arrested within the inguinal canal, it is incom- 
plete The lattei is also known as bubonocele A congenital heinia is a 
protrusion, without any peritoneal sac of its own, into the vaginal tunic 
which has not become separated from the general jjeritoneal cavity of the 
abdomen Such a hernia may occur at any age When the vaginal 
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process of the peritoneum is occluded only at the deep opening and 
theie IS a continuation of its pouch along the cord above the testicle, 
there is a thin septum between its cavity and that of the abdomen If 
a protrusion occuis ovei this septum and the thin layei is pushed be- 
fore it so as to encapsulate it, the hernia is said to be encysted If, 
however, the piotiusion is foiced down behind the adhesion of the vagi- 
nal tunic at the deep opening, it constitutes xnfanhle lieima, and in this 
variety theie will be of couise thiee layers of peiitoneum to contend 
with in the event of an operation, — viz, the two layei s of the tunica 
vaginalis and the piopei sac of the heinia It has been suggested that 
the anatomical aiiangemeut of the jiaits in the encysted cavity favors 
the rupture of the septum above mentioned, and may explain the occui- 
rence of congenital heinise in adult life Such hernise would be better 
called heimce %nto the vaginal tunic, as the teim “congenital” ajiplies 
truly to all these protiusions Sometimes the vaginal tunic is closed 
above the testicle, while the outei layei of the peritoneum is not blended 
with the tissues of the coid it is then known as the funiculai piooess, 

giving its name to a heinia which may escape into it 

The complete closuie of the tunica vaginalis is peculiai to man, and 
has been attributed to his adaptation to the eiect posture The mannei 
111 which the peiitoneal piocess into the sciotum is separated from the 
abdomen is interesting It first becomes obliteiated at the deep opening 
and then at the top of the testicle, leaving between these points a loose 

tubulai fold about the cord This generally dwindles and appeals as a 

fine band in fiont of the othei tissues of the spermatic cord (Plate 69, 
Fig 8, No 5), but occasionally it remains fiee in part, and is then apt 
to become distended with fluid, pioducing encysted hydiocele of the cmd 
When inguinal heinia oceuis in the female it is usually occasioned by 
the patent condition of the canal of Nuck (page 116), which is the 
analogue of the vaginal process in the male and allows the protiusion 
to pass along tbe couise of the round ligament The seat of stnctme 
in oblique inguinal heinia is always at some point within the inguinal 
canal or at one of its extremities, most fiequently at the deep opening 
The course of the deep epigastiic aiteiy, as alieady described (page 
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75), IS always along the inner margin of the deep abdominal opening 
upward toward the sheath of the rectus muscle, between the extra-peii- 
toneal fascia and the peiitoneum In heiniotomy foi strangulation in 
the oblique foim the constiiction should be nicked with the bistouiy 
diiected upwaid and, in the authoi’s opinion, parallel to the couise of 
the aitery, because in the piesence of a tumor it will be necessaiily 
pushed aside 

A knowledge of the anatomy of the various coverings is undoubtedly 
impoitant, but undue stress has been laid on then number and origins, 
since in operating the only one that is distinctly recognizable is the 
cremaster It is much moie useful to understand the exact position of 
the abdominal openings, the course of the epigastric aiteiy, and the con- 
struction of the inguinal tiact 

The tiiangular inteivals upon either side of the lower part of the 
anteiioi wall of the abdomen, named Hesselbach’ s ti tangles, have already 
been described (page 19) They aie each bounded externally by the 
deep epigastric aiteiy, internally by the tendon of the lectus muscle, 
and below by Poupait’s ligament These spaces are more oi less dimin- 
ished by the conjoined tendons which stretch across their inner j)Oitions 
The remaining poition is remarkably thin, being composed only of the 
extia-peritoneal fascia, the pubic attachment of the aponeurosis of the 
external oblique muscle, the superficial fascia, and the skin The inner 
inguinal pouch (page 19) of the peiitoneum is behind it, and the super- 
ficial abdominal opening is in fiont These conditions would seem to 
offer an easy loute for a hernia at this point, but such a hernia is very 
rare, and when it does occur it is probably due to some change in the 
position of the coi responding hypogastiic cord, which would necessarily 
exert an influence upon the inner inguinal pouch The cord is often 
found shoiter on one side than on the other, so that it does not come 
so fai forward, and consequently theie is an unequal folding of the 
peritoneum A jirotiusion through tins part of the abdominal wall is 
called a dtiect tngmnal hernia, and it would receive as cover nigs, besides 
its sac, which is formed from the innei inguinal pouch of the perito- 
neum, the sub-serous tissue, the extia-peiitoneal fascia, the intercolumnai 
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fascia, the supeificial fascia, and the skin There are otheis vanously 
asciibed to it as being deiived from the conjoined tendon oi fiom one 
or othei of its component paits (eithei the tendon of the internal oblique 
01 the tendon of the tiansveisa]is), and the henna occasionally appears 
to issue from between the fibies of the conjoined tendon itself These 
may piobably all be accounted for bj' the inteinal oblique or the tians- 
veisalis muscle being attached lowei down upon Poupait’s ligament than 
it IS ordinarily The chief point of piactical inteiest is the disposition 
of the epigastiic aiteiy, which, being always to the outei side of any 
piotiusion occuning below the deep abdominal opening, can be avoided if 
the knife be used so as to nick the stricture upwaid and inwaid towaid 
the middle line 

The weak place below Poupait’s ligament is called the femoial open- 
vng Like the deep abdominal ojiening, it can be said to exist only 
when the fascise in its locality aie sepaiated artificially bj’- the knife 
or by the jnessure of a henna It can be best undei stood by fiist 
consideiing the geneial airangement of the paits which pass beneath 
Poupait’s ligament, usually called in this connection the femoial aich 
The intei space foimed by the expansion of the lattei between the iliac 
and pubic spines is divided by a band of fibres passing fiom its undei 
surface to the iho-pectineal eminence (page 103). This band is the %ho- 
pecUneal ligament^ on the outei side of which is the lacuna musculosa 
for the passage of the ilio-psoas muscle (page 69), and on the inner 
side the lacuna vasculosa foi the femoial vessels Upon the innei side 
of the sheath of the femoral vessels, between the vein and Gimbeinat’s 
ligament (page 96), there is a small space, filled with areolai tissue, which 
coiresponds to the femoial opening when it is formed as above desciibed 
To locate it upon the surface it is necessary to ascertain the exact point 
of attachment of Poupart’s ligament at the spine of the pubis (page 83) 
The position of the femoral opening is just below and to the outei side 
of this point 

The skin at the upper part of the thigh is loosely connected with 
the subcutaneous fascia along Poupart’s ligament, over the pubis, and at 
the great trochantei The supeificial fascia is thick, and contains much 
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fat in its meslies It is arranged in two layeis, between wliicli are the 
supeificial vessels, supeificial nerves, and lymphatic glands The supei- 
ficial layer is continuous with the supeificial fascia of the abdomen above 
and with that of the thigh below The deep layer of the superficial fascia 
blends with the fascia lata below Poupart’s ligament and about the sa'plie- 
nous opening The latter is a laige oval-shaped apeituie in the fascia 
lata at the uppei and innei pait of the thigh (Plate 70, Fig 1, No 
24), thiough which the supeificial vessels pass to and fiom the femoial 
vem and femoial aitery beneath The deep layei of the supeificial fascia 
IS heie called the a ihifoim fascia, because it is perfoiated by these vessels 
This fascia must be lemoved before the saphenous opening can be defi- 
nitely seen The superficial vessels are the epigastric, ciicumflex iliac, 
and external jmbic arteries and then veins, which have already been 
described (page 84) Besides these there is the internal saphenous vein 
(Plate 70, Fig 1, No 11), which is the large vein ascending upon the 
innei side of the thigh to pass through the saphenous opening and 
empty into the femoral vein The lymphatic vessels which accompany 
the above vessels terminate in the lymphatic glands which oveilie the 
saphenous opening (Plate 70, Fig 1, No 8) 

The superficial lymphatic glands are disposed in two groups The 
glands above Poupart’s ligament are described on page 84, those below 
it surround the saphenous opening and receive the lymphatic vessels 
from the lower extremity Two of these, called the femoial lymphatic 
glands, are oblong in shape and lie along the outei and inner sides of 
the saphenous vein (Plate 68, Fig 1, No 8) The neives which supply 
the skin of this locality are the branches of the ilio-inguinal, on the 
inner side of the internal saphenous vein, the genito-crural, on the outer 
side of the vein, and the middle and external cutaneous branches of 
the anterior ciuial, on the front and outer side of the thigh (Plate 68, 
Fig 1) 

The fascia lata is the dense fibrous sheath of the thigh (page 245) 
It IS especially thick and strong in the neighborhood of Poupait’s liga- 
ment, wheie it consists of two jioitions, the iliac and the pubic, which 
are peculiarly disposed above and below the sheath of the femoial 
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Vessels so as to form tlie saphenom opening already refeired to The 
iliac poition of the fascia lata is attached externally to the ciest of 
the ilium, and thence along the lowei anteiior boidei of Poupart’s 
ligament all the way to the spine of the pubis, wheie it joins Gimber- 
nat’s ligament on the ilio-pectineal line Fiom this bioad attachment 
it IS leflected downwaid and outwaid ovei the femoial vessels foui 
centimeties, or about an inch and a half, and then turns upwaid and 
inward ovei the subjacent adduetoi longus and pectineus muscles, and, 
passing beneath the femoial vessels, becomes continuous with the ilio- 
psoas fascia in relation to the capsule of the hip-joint This portion is 
attached to the pectineal line and to the pubic arch, and is called the 
puhic poition of the fascia lata The margins of the sajihenous open- 
ing thus foimed by the sepaiation of the fascia lata aie connected by 
the cribiifoim fascia as above described When this is lemoved, the 
outei bordei of the saphenous opening appeals as a ci escent-shaiied aicb, 
— the falcifoom piocess {of JBmns) The uppei poition of this boidei 
in 1 elation to Gimbeinat’s ligament is called the ligament of Hey It 
IS notewoithy, as it constitutes the supeificial seat of stiictuie in femoral 
heinia (page 99) It is the superficial end of the so-called femoral 
canal, and is theiefoie analogous to the supeificial abdominal opening 
In inguinal lieinia 

From the above it will be understood that the inner or pubic portion 
of the fascia lata is on a plane posterior to that of the outer oi iliac 
portion Qimhetnat's ligament is the portion of the aponeuiosis of the 
external oblique muscle which is leflected for two and a half centimeties, 
or about an inch, along the pectineal line It is semilunai in form, with 
its free bordei directed toward the femoral vein, arid in the erect posture 
It IS jilaced nearly horizontal It can be best seen by examining the 
lower part of the anterior wall of the abdomen from within, after the 
peritoneum has been removed (Plate 76, Fig 2, No 8) In the female 
this ligament is usually shoitei than m the male, being rarely ovei two 
centimetres, oi thiee-fourths of an inch, inNsngth When the iliac 
poition of the fascia lata is removed, the anterior portion of the sheath 
of the femoral vessels is ex^iosed It is foimed by the downwaid expan- 
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Sion of tlie extia-peiitoneal fascia (page 16), in the same mannei as the 
posteiior poition of the sheath is formed by the iho-psoas fascia (page 
69) Both of these fasciae join externally and internally to the vessels, 
thus completing the sheath The sheath is intimately adherent to the 
vessels below the saphenous opening, but opposite Poupart’s ligament it 
IS loose, allowing the efferent and affeient vessels to pass thiough it, 
among the lattei the most conspicuous being the saphenous vein Occa- 
sionally theie IS a specialized band of fibres, derived from the extra- 
peiitoneal fascia, which extends across the sheath of the femoial vessels 
to be inseited behind the attachment of the conjoined tendon (page 14) 
and blends with Gimbeinat’s ligament on the pectineal line It is called 
the deep femo'ial aich When the an tenor portion of the sheath is 
removed, its inteiior appears to be funnel-shaped, and to consist of three 
compartments formed by strong septa, the femoral artery occupying the 
outei one, the femoral vein the middle one, and some lymphatic vessels, 
with usually a small lymphatic gland, the inner one The latter, oi 
the lymphatic compartment, is much smallei than the others, and ex- 
tends only one centimetre, or about three-eighths of an inch, below Pou- 
part’s ligament It is closed above at the margin of the pelvis by a 
thin layei of the sub-serous tissue, called the septum ciuiale or sejitum 
femoiale (or fascia of Cloquet) The lymphatic compartment is liable 
to become the seat of a hernia, and is therefore known as the femoial 
canal In the female this space has somewhat weaker boundaries than 
in the male, although it is not really larger It is formed in front 
by the portion of the extra-jieritoneal fascia which contributes to the 
sheath, behind by the iho-psoas fascia constituting the under portion 
of the sheath, internally by the union of these fasciae in relation to 
Gimbeinat’s ligament, and exteinally by the septum separating it from 
the femoral vein On removal of the sub-seious tissue, oi septum femo- 
iale, there is an opening about the size of the tip of the index finger, 
which IS the femoral opening It is usually laigei in the female 
than in the male, partly on account of the greater width of the female 
pelvis, but its size vanes according to the breadth of Gimbeinat’s hga- 
ment It is surrounded by unyielding structures, — viz, in front by 
VoL 11—13 



PLATE 65. 


Figure 1. 

The uterus and its appendages removed from the body The anterior layers of the broad ligaments are dissected off 
so as to expose the branches of the uterine arteries 


1 The fundus of the uterus 

2 The ligament of the right ovary 

3 The right Fallopian tube 

4 The right ampulla or pavihon 

5 The fimbriated extremity of the right Fallopian tube 

6 The right ovarian artery 

7 The right ovary 

8 The posterior layer of the broad ligament 

9 The right round ligament 

10 The right uterine artery 

11 The posterior ivall of the vagina 


12 The ligament of the left ovary 

13 The left Fallopian tube 

14 The left ampulla or pav ilion 

15 The mfundibulo oiarian fimbria 
1C The left ovary 

17 The body of the uterus 

18 The neck of the uterus 

19 The left round ligament 

20 The left uterine artery 

21 The anastomosis of the cen leal arteries 

22 The os uten externum 


Figure 2. 

Posterior view of the spleen the pancreas and the descending portion of the duodenum The pancreas is dissected 
BO as to show the pancreatic ducts, and the duodenum opened to show the opening for the ductus communis choledochus 


1 The commencement of the descending portion of the 

duodenum 

2 The cystic duet 

3 The hepatic duct 

4 The accessory pancreatic duct 

5 The splenic artery 

6 The splenic vein 

7 Gastric branches of the splenic artery 

8 Penetration of branches of the splenic artery into the 

substance of the spleen 

9 The hilum of the spleen 


10 The costal surface of the spleen 

11 Penetration of branches of the splemc artery into the 

substance of the spleen 

12 The tail of the pancreas 

13 Pancreatictc parvic arteries 

14 The main pancreatic duct 

15 The termination of the ductus communis choledochus 

in the uall of the duodenum 

16 The termination of the descending portion of the duo 

denum 


Figure 3. 

The right testicle and epididymis and the spermatic cord laid open to show the vas deferens and spermatio vessels 

1 
2 

3 

4 

5 

6 


The cord covered with part of the cremaster muscle 

The vas deferens 

The plexus of spermatio veins 

The artery of the vas deferens 

The body of the epididymis 

The tunica vagmalis reflected 


7 The spermatic artery 

8 The tunica vaginalis reflected 

9 The head of the epididymis 

10 The hydatid of Morgagni 

11 The testicle covered ivith the tunica albuginea 

12 The tail of the epididymis 


Figure 4. 

Postenor view of the cieoum, showing the vermiform appendix held by a fold of the peritoneum to the back tvall 
of the crecum , also the termination of the ileum 

1 The commencement of the ascending colon 4 The tip of the vermiform appendix 

2 The tienue coli 6 The caput cKCum coli 

3 The termination of the ileum 

Figure 5 

The cieoum viewed from in front A section is removed from the bowel to expose the ileo CTical and lieo colic 
valves, also the opening mto the appendix vermiformis 

1 The eommencement of the ascending colon 5 The ileo colic vah e 

2. The tip of the vermiform appendix 6 The ileo cffical valv e 

3 The opening into the vermiform appendix 7 The termination of the ileum 

4 One of the plicie sigmoideie 8 The caput caecum coli 

N B —This and Figure 4 are from a specimen which was carefully washed inflated, and dried The natural appear 
once IS well preserved 
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Poupart’s ligament and the deep femoral arch when it is present, behind 
by the horizontal ramus of the pubic bone coveied by the pectineus 
muscle and the pubic portion of the fascia lata, on the outer side by 
the septum separating it fiom the femoial vein, and on the innei side 
by the sharp bolder of Gimbernat’s ligament, the conjoined tendon of 
the internal oblique and transveisahs muscles, and the extra-peiitoiieal 
fascia and the attachment of the fibies of the deep femoial arch. The 
femoral opening, when it is eleaied of the tissues which natuially 
occupy it, both feels and looks more like a iing than any of the othei 
openings or weak places in this region In the male the speimatic cord, 
and in the female the round ligament, is immediately ovei the anteiior 
bolder of the femoial opening When examined fiom within, as in 
Plate 76, Figs 1 and 2, the intimate lelations of the vessels to the 
opening can be best appreciated The femoial vein is on the outei side, 
and the deep epigastne aiteiy, after its oiigin from the external iliac 
artery, passes close to the upper and outei bolder 

Veiy often (about once in every thiee or foui bodies) the ohtmator 
aitery, which usually aiises from the internal iliac (Plate 76, Fig 1, 
No 18), IS given off from the epigastric or aiises in common with it 
fiom the external iliac When it does so it holds very diffeient lela- 
tions to the femoral opening, which deserve close attention in legard to 
the opeiation for relief of deep sti angulation in femoral hernia Some- 
times the obturator artery descends close to the exteinal iliac vein to 
reach the obturator foramen, at other times it curves along the boidei 
of Gimbernat’s ligament (Plate 76, Fig 2, Nos 5 and 12) In the 
former case it is out of the way in the operation, in the lattei it is 
directly in the way 

A femoi al henvm, is a protrusion of a portion of the intestine, covered 
by its sac, through the femoral opening It descends a veiy little way 
below Poupait’s ligament and pi ejects as a small tumor in fiont of the 
pectineus muscle It is geneially aiiested by the lowei maigin of the 
saphenous opening, but if the heinia inci eases in size it is diiected for- 
waid and then upwaid over Poupait’s ligament, wheie the subcutaneous 
tissue offeis less resistance The coveiings which a femoial heinia would 
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receive in pursuing such a course aie, fiom within outwaicl, besides its 
sac of the peiitoneum, the sub-serous tissue, the septum femorale, the 
anterioi portion of the femoial sheath, the cnbiiform fascia, the super- 
ficial fascia, and the skin It should be noted that tlie sub-seious tissue 
in relation to the femoral opening often contains a consideiable amount 
of fat, which might be mistaken for omentum covered with peiitoneum 
The sub-serous tissue is also called the fascia propiia of a femoral heinia 
The seat of stiictuie is usually at the margin of Gimbeinat’s ligament 
or at the maigin of the saphenous opening. In either case it should be 
divided very guardedly in a diiection upwaid and inward The dangeis 
of wounding a blood-vessel in this opeiation have been veiy much exag- 
gerated, for, unless the opeiatoi is foolhardy, the aitery, whether it should 
be the epigastric or the obtuiator, as above explained, will in all pioba- 
bility be piessed aside by the heinial tumoi It is not likely that any 
one who is properly fortified with a knowledge of the lelations of the 
structuies in this region will use the knife rashly in opeiating, and 
the author believes it only light to state that, after considerable expe- 
rience and careful inquny, he has not been able to obtain authentic 
information of a single mishap from the wounding of an aiteiy in any 
hernia operation Would that anatomy could give equal assurance against 
the occurrence of shock and inflammation ' 

With regard to the anatomy of the parts concerned in inguinal and 
femoral hernia, it should be understood that there are many changes 
and complications which are induced by the heinial tumor in almost 
every instance, so that it may be truly said that the surgeon who has 
had experience in operating upon this region nevei appioaches a case 
of herniotomy without expecting to encounter some unusual condition 
of the paits involved Every heinia has its peculiaiities, and no two 
cases occuiiing in the same locality and undei the same conditions of 
age or sex aie alike 
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THE EEGIOH OF THE PELYIS 

The pelvis (Plate 27, Vol I, and Plate 82, Fig 1) is peculiarly 
constiucted, so that it serves not only to protect the visceia which it 
contains and to support some of the viscera of the abdomen, but also to 
transmit the weight of the body to the lower extremities, it also affords 
attachment to the muscles which steady the trunk and move the thighs 

In the adult the pelvis (oi basin) consists of four bones, — the two 
ossa innominata, the sacium, and the coccyx These bones are arranged 
in the form of an oblique arch with broadly-exiianded wings Tlie 
innominate bones join with each other in fiont, constituting the pelvic 
gudle, and receive the sacrum between them behind in the mannei of 
a keystone to an arch The strength and immobility of these bones 
adapt the pelvic gndle to the support of the body in the ujiiight 
position, and aie in marked contrast with the lightness and mobility of 
the shouldei -gndle (page 323, Vol I) The alteration in form and 
obliquity which the pelvis undergoes from infancy to puberty is in 
aceoi dance with its adaptation to the transmission of the weight of the 
body in the standing and sitting postures These are effected by two 
aiches, or lather two modifications of the pelvic arch In standing, the 
arch IS repiesented by the sacium and its junction with the two iliac 
bones, the acetabula, and the intervening masses of bone In sitting, the 
arch consists of the sacrum and the iliac articulations, the tubera ischii, 
and the intervening masses of bone These aiches have been called the 
femoi o-saci al and the iscJiio-sacral (Moms) The sacium and symphysis 
pubis are common to both aiclies The obliquity of the pelvic arch 
assists in distributing the effects of shocks received from below, as in 
jumping The centre of gravity in the adult is directly over the 
middle of a line drawn acioss the heads of the two femora, and cor- 
responds to a point just above the promontory of the sacrum It should 
be lemembeied in making measurements that the base of the sacium is 
nine and a half centimetres, oi about three and three-foui ths inches, 
above the upper border of the symphysis pubis, and that the end of 
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the coccyx is a little higher than its lower border This naturally 
affects the hum of the pelvis, or ilio-pectineal line, the plane of which 
in the elect position is inclined to the hoiizon at an angle of sixty 
degiees 

Each %nnom%nate hone (haunch- oi hip-hone) is an irregularly-shaped 
hone which before pubeity is composed of three segments, — the ilium, 
the ischium, and the puhis They meet at the aceiabulum, the large 
cup-shaped cavity foi the reception of the head of the femui, neai the 
middle of the outer suiface of the bone, and aie united by a Y-shaped 
caitilage Although in the adult they become fiimly consolidated into 
one innominate bone, the several names aie usually associated with their 
respective portions, each of which presents many jii eminences which are 
constantly referred to as landmaiks The ^huvl is the broad expanded 
portion which forms the prominence of the hip and supports the flank 
It consists of a body, which forms less than two-thiids of the acetab- 
ulum, and the ala, or wing, which ends above in a thick, iiiegulaily- 
twisted oest This is marked by three faint lines, an outer, a middle, 
and an inner, which respectively give attachment to the external oblique, 
internal oblique, and transveisalis muscles The ciest is subcutaneous, 
and presents at each end a superior spinous process Below the ante- 
1101 superior spine there is the superior iliac notch, which is separated 
fiom the infer 101 iliac notch by the rough anterior infer loi spine The 
anterior superior spine and the superior notch afford attachment to the 
sartoiius muscle, the inferior spine gives attachment to the straight tendon 
of the rectus fern oi is muscle, and the inferior notch supports the tendon 
of the ilio-psoas muscle The posterior sujieiioi spine is sejiarated from 
the posterior inferior spine by the posterior iliac notch Below the 
posterior inferioi spine is the greater sciatic notch The outer surface 
of the ilium, or the dorsum (Plate 83 , Fig 1 ), is convex in front and 
concave behind It presents various curved lines and rough surfaces for 
the attachment of the glutei muscles, and ends below at the border of 
the acetabulum, above which it is rough for the insertion of the cap- 
sular ligament of the hip-joint and marked by a depression behind the 
inferior spine for the reflected tendon of the rectus femoiis muscle The 
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inner surface of tlie ilium, oi the ventei (Plate 27, Vol I), is smooth and 
concave, and gives attachment to the iliacus muscle It ends below in 
the ilio-pectineal line Posteiioi to this line is the auiiculai facet, foi 
articulation with the sacrum The ischium is the infeiioi and stiongest 
poition of the entiie innominate bone It consists of a mass which 
terminates below in a large lough area, the tuheiosity, upon which the 
weight of the body in the sitting position is leceived, and a thinnei 
ascending poition, the ramus At the junction of the body with the 
ramus theie is a shaip process, the spine of the ischium, piojecting 
inwaid It sepal ates the gieatei and lessei sciatic notches The body 
of the ischium foims moie than two-fifths of the acetabulum The 
pubis consists of a body and a hoiizontal and a descending ramus The 
lattei IS continuous with the ramus of the ischium The uppei border 
of the body presents a sharp tubeicle, the spine of the pubis, whence a 
ridge extends backwaid and foims pait of the iho-pectineal line The 
ciest of the pubis is an eveited obtuse ridge internal to the spine Its 
internal bolder is oval and tiansveisely giooved for the adajitation of 
the fibio-cartilage placed between it and the coiiesponding pait of the 
opposite bone, then junction being called the symphysis pubis and foim- 
ing the fiont of the pelvis The hoiizontal ramus extends outwaid to 
join the ischium and ilium in foiming the acetabulum, to which it 
contiibutes less than one-fifth At the junction of the hoiizontal lamus 
with the ilium theie is a prominence ovei the anterioi pait of the 
acetabulum, the ilio-pectineal eminence 

The aeetabulum is a neaily hemispheiical cavity foimed by the 
above bones, and piesents downwaid, outwaid, and foiwaid, foi the 
lecejition of the head of the femui It is bounded by a shaip bolder, 
inteiiupted inwaidly by the cotyloid notch, which communicates with an 
iiiegulai fossa, the fovea acetabuli, at the bottom of the acetabulum, 
which lodges a cushion of adipose and connective tissue and the expan- 
sion of the ligamentum teres of the hip-joint (page 232) 

Between the ischium and the pubis there is a large apertuie, — the 
thyioid or obtuiatoi foi amen, — which gives hghtness without diminishing 
the stiength of the pelvic bones In the recent state it is closed by a 
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membrane, tbe obtuiator membrane Beneath tbe boiizontal lamus of 
the pubis there is an oblique channel foi the passage of the obtuiator 
vessels and nerve The obturator foramen is an ii regular oval in the 
male, while in the female it is shorter and broader and triangular in shape 
Each innominate bone has eight centres of ossification, which appear 
at varying intervals from the ninth week of foetal life to the age of 
twenty-one years There are thiee primary centres one for the ilium, 
in the ninth week, one foi the ischium, in the twelfth week, and one 
for the pubis, in the sixteenth week The Y-shaped cartilage in the 
acetabulum, separating the three segments, begins to ossify about the 
sixth year, and unites with the ilium and ischium in the fourteenth 
year, with the pubis a yeai later, and is completely consolidated in the 
seventeenth year Traces of the oiiginal separation are frequently ob- 
served as slightly-ioughened lines in the site of the cartilage There 
are four epiphyses one along the ciest of the ilium, which begins to 
ossify at fifteen yeais of age and is completed at twenty-one, a second 
over the ischial tubeiosity, appearing at sixteen and completed at twenty, 
a thud ovei the anterior inferioi spine, appearing at sixteen and com- 
pleted at nineteen, and a fourth over the crest of the pubis, appearing 
at seventeen and completed at twenty-one A knowledge of these facts 
IS often of value in medico-legal practice, as they account foi certain 
conditions, as, for example, the detachment of the iim from the iliac 
crest by violence, oi the separation of the anterior inferior spine of the 
ilium by contraction of the rectus muscle During childhood, if pus 
forms in hip-joint disease the cartilage in the floor of the acetabulum is 
liable to become disintegiated, so that the pus may gain an entrance 
into the cavity of the pelvis The structure of the innominate bone 
consists of a layer of cancellous tissue of varying thickness enclosed 
between an outer and an inner layer of compact tissue In the middle 
of the venter of the ilium (the iliac fossa) the cancellous tissue is deficient, 
so that the bone is exceedingly thin, while in the tuberosities it is most 
abundant About the acetabulum the compact layers are especially dense 
The innominate bones are immovably joined with each other in front, 
forming the symphysis pubis, and with the sacrum behind, forming the 



THE REGION OF THE PELVIS 


105 


sacio-iliac aihculahon, on each side At the pubes theie is always an 
inteiveniug disk of fihio-caitilage, which is moie oi less complete, and 
IS coveied lateially ivith a lamina of hyaline caitilage which connects it 
with the hones The disk often jnesents an iiiegulai cleft in the centie 
This IS iieaiei to the posteiioi than to the anterioi surface, and is gener- 
ally laigei in the adult female than in the male It is not lined by syno- 
vial membiane The joint is stiengthened anteiioily by bands of cross- 
fibies deiived fiom the peiiosteum and the tendinous expansions of the 
abdominal muscles, and posteiioily by a thinnei expansion of the peri- 
osteum These bauds of fibies are known respectively as the anteiior, 
posteiio'}, sivpia-puhiG, and sub-2mbiG hgamenis The lattei is most pio- 
nounced, and smooths the under border of the pubic aich The sacio- 
%haG ai iiGnlaiion is a synchondiosis by which the rough auricular facet 
of the ilium is attached to the coiiespouding surface of the sacrum by 
means of an iiiegulai fibrous capsule The surfaces are provided with 
a thin layer of caitilage, and aie united by irregular plates of fibro- 
cai triage moistened by synovial fluid The joint is provided with an 
anteiioi saGio-ihoG ligament and a posteiioi saoio-iliac ligament, which 
consist of bands of fibies which pass respectively in front of and behind 
the contiguous bones The posterior is much stronger and thickei 
than the anterior There are three important ligaments to this joint 
The ilio-lumbai ligament is a strong band which extends from the trans- 
verse process of the last lumbar vertebra to the crest of the ilium, the 
base of the sacrum, and the anterior sacro-iliac ligament It is the 
thickened lower border of the sheath of the quadratus lumber um muscle 
The gieatei SGiatiG ligament arises by a broad expansion from the poste- 
rior inferior spine and adjacent gluteal area of the ilium, and from the 
lateral mass of the sacrum by a series of irregular lamellae, and descends 
outward to the inner margin of the tuberosity of the ischium, along 
which it IS prolonged to the pubic arch Its lower border is continuous 
with the attachment of the biceps femoris muscle at the tuberosity of 
the ischium, and is considered to have been oiiginally the sacral contin- 
uation of that muscle The lessei sciatic ligament arises from the sacrum 

and coccyx by a wide expansion under cover of the gi eater ligament, 
VoL 11—14 



PLATE 66 


Figure 1. 

The abdomen of a still bom child at full tenn opened to show the great size of the liver, tlie left lobe of ■nlilch ex- 
tends into the left hjpochondriac region, completely concealing the stomach The peculiar looped condition of the 
colon IS also shon n as it crosses over tlie Ion or part of the abdominal cavity, covering tlio small intestine 

1 The right lobe of the h\er j 3 The loner loop of the colon 

2 The upper loop of the colon | 4 The left lobe of the liver 


Figure 2. 

The liver raised to show the shape and position of the stomach (ITic same ns Tigurc 1 ) 

j 3 The stomach 

I 4 The gastro colic fold of the peritoneum 


Figure 3 

The relations of the bladder and ntems Bi% wcohs after birth 

8 The left hypogastric cord 
4 The fundus of the uterus 


Figure 4. 

Dissection of the abdomen of a child four months after birth, shoiving the condition of the large and the small intes 
tme at that period, also the cords, meeting at the umbilicus, which are the remains of the obliterated umbilical vein, 
the right and left hjpogastne arteries, and the urachus 

1 Thehver 

2 The round ligament of the liver, or remains of the um 

bihcal vein 

3 The colon 

4 The ciecum 

5 The right h 3 rpogastno cord ^ 

6 The bladder 

7 Portion of the antenor wall of the abdomen reflected, 

showing the deep epigastric artery 


8 The transverse portion of the colon 

9 The colica media artery 

10 The umbilicus 

11 The small intestine 

12 The obliterated urachus 

13 The left hypogastric cord 

14 The deep ev.ternal circumflex iliac artery 

15 The left femoral arterj and i em 

16 The left spermatic artery 


1 The small intestme 

2 The bladder 


1 Thehver 

2 The colon 
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and IS attached to the spine of the ischium It is the condensed sheath 
of the coccygeus muscle By their peculiai disposition the gieat sciatic 
notch on the posteiioi boidei of the ilium is conveited into two foramina 
The gi eater sciatie foramen is thus foimed by the lessei sciatic ligament, 
and the lesser sciatic foiamen by the gi eater sciatic ligament 

The obtmator memhane, which closes in the obtuiatoi foiamen except 
at its upjier and outei pait foi the passage of the obtuiatoi vessels and 
neive, lesembles the inteiosseous membiane of the foieaim It is com- 
posed of thin, iiiegulai lamellae of fibies, fiom the outer suiface of 
which a moie oi less defined band passes to the capsule of the hip-joint 
The outei suiface of the membiane and the suriounding bony margin 
give attachment to the external obtuiator muscle (page 261), and the 
innei suiface of the membiane and the contiguous suiface of the pelvis 
give attachment to the internal obtuiator muscle (page 224) 

The sacium and the coccyx belong essentially to the veitebial column, 
but, as they foim when taken togethei the back wall of the pelvic 
cavity, their stiuctuie should be considered in this connection In 
childhood the sacium consists of five separate sacial vei tehee, which 
successively deciease in size fiom above downward, so that at pubeity, 
when they are consolidated into one bone owing to the inteiveitebial 
disks becoming ossified, it appeals as an inveited tiiangulai bony mass 
suppoiting the veitebial column and leceiving at its sides the pelvic 
giidle The sacium piesents anteiioily a concave suiface with its uppei 
end or hose piojecting forwaid and foiming with the last lumbar ver- 
tebra the piomontoiy oi saci o-vei teh al angle Its lower end, oi apex, 
aiticulates with the coccyx The anterioi or pelvic suiface is smooth 
and foimed in the middle by the bodies of the sacial veitebise, with 
inteivening transveise ridges indicating the foimer position of the inter- 
vertebral disks At the outer extiemity of each transveise ridge there 
IS a round foramen for the anteiior branches of the sacral neives 
These aie the anteiior sacial foiamina There are foui upon each side, 
corresponding to the inteiveitebial foramina of the spinal column 
above Externally to the foramina the bone consists of strong processes, 
— the wings or lateial masses, — which aie grooved for the lodgement of 
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the sacial nerves as they pass foiward to form the sacial plexus The 
posteiior or dorsal smface of the sacrum is convex, and presents m the 
middle the lough sjnnoiis processes of the sacral veitebim, often united 
into a vertical iidge owing to ossification of the supia-spinous ligaments 
On either side aie the laminae, of Avliich the thud and fouith aie 
usually incomplete, thus constituting the hiaim saciahs The aitieular 
piocesses aie also ankylosed, the fifth sacial projecting downward as the 
cornua saoaha Externally to the aiticular piocesses aie the j^ostenor 
sacial f 01 arrnna, which give egiess to the posteiior sacral neives These 
aie smaller than the anteiioi foiamina, with which they communicate 
The sides of the sacium aie piovided above with auiiculai facets foi 
aiticulation by synchondiosis with the con esponding facets of the ilia, 
and below these they present the lateial iubei ostites foi the attachment 
of the gi eater and lessei sacro-sciatic ligaments, and teiminate in the 
infeitoi lateral angles If a veitical section is made thiough the centie 
of the sacium, it will be seen that the ossification of the bodies of the 
sacial veitebiie is mainly at their ciicunifeience, a wide cential inteival 
being left, which is occupied in the lecent state by inteiveitebial sub- 
stance The ossification is usually found to he nioie complete between 
the lower segments than between the uppei ones Ossification begins by 
thiee primal y centies for each of the sacial veitebue, which ajipeai as 
eaily as the eighth week Later centies arise foi the lateial portions, 
and otheis again foi epiphyseal plates connected with the aiticulai sui- 
faces, the spinous piocesses, the auriculai facets, and the tuberosities, so 
that theie aie in all thirty-seven centies foi the sacium The fusion 
of all the pieces of the sacium is generally completed about the twenty- 
sixth yeai The sacral canal, exposed upon veitical section of the bone, 
is a continuation of the veitebial canal It follows the curvatuie of 
the bone, and opens into the anteiior and posteiioi sacial foramina by 
the inteiveitebial canals The stiuctuie of the sacium coiresponds to 
that of the veitebise The lateral masses aie piovided with especially 
haid plates of compact tissue upon their surfaces, in accoi dance with the 
adaptation of the bone to the strain it leceives in seiving as the keystone 
to the pelvic aich, already desciibed (page 101) 
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The coccyx is comjiosed of four oi five segments, or rudimentaiy 
coccygeal veitebise, which aftei adult age usually consolidate into one 
01 two pieces In advanced life the entire coccyx is often found anky- 
losed witb tbe sacium, foiming one bony mass Commonly, however, 
the lowei segments unite, and the upper or first coccygeal vertebra 
lemains sepaiate This lesembles veiy closely the last sacial vertebia, 
having between the body and the lateial processes notches which are 
conveited by the gieatei sacio-sciatic ligaments into foramina foi the 
fifth sacial neives On the posteiior suiface of the body theie are two 
piocesses, — the coinua coccygea, — ^which project upwaid to join with the 
descending coinua of the sacium Ossification does not take place in 
the coccyx until aftei biith, when a centie appears in each segment, — 
111 the fiist about the fouith month, in the second at the fifth yeai, in 
the thud at the ninth year, and in the fouith at the sixteenth yeai 
The segments are larely united into one bony piece before the age of 
foity yeais The sacium and coccyx aie connected by anteno') and 
posteiioi saci o-coccygeal ligaments The posterioi serves to close the 
lowei end of the sjiinal canal 

The pelvis, consideied as a whole, is divided by the Imea ilio-pec- 
tinea (or ilio-pubic line) and the piomontory of the sacium into the 
false pelvis and the true pelvis The false pelvis, as already stated 
(page 19), IS piactically the lower part of the abdominal cavity, and 
coiiesponds to the hypogastiic region, the wings of the ilia being the 
floors of the right and left iliac fossae The inferior plane or outlet of 
the pelvis in the diied prepaiation is very irregular, but in the recent 
state it IS nai lowed by the sciatic ligament into a lozenge-shaped open- 
ing (Plate 81) The hue pelvis is the space below the hnea ilio-pec- 
tinea It is smaller than the false pelvis, but it is provided with moie 
pel feet walls, designed to contain the rectum, the bladder, and the in- 
ternal generative organs The upper aperture of the true pelvis is called 
the brim or inlet, the lower the outlet, and the space between them the 
cavity of the pelvis The inlet is formed by the crest of the pubes, 
the hnea iho-pectinea, and the sacrum It is heart-shaped and has thiee 
piincipal diameters, an antei o-postei wr (oi conjugate) diametei , which 
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extends fiom the piomontory of the sacrum to the symj)hysis of the 
pubes, a tiansveise diamete'}, which extends acioss the gieatest width of 
the inlet from side to side, and an ohhque diametei , which extends fiom 
the ilio-pectmeal eminence on one side to the sacro-iliac aiticulation on 
the othei The aveiage measuiements of these diameteis aie as follows 
the anteio-posteiior, m the male one bundled and four milhmeties, or 
foul inches, in the female one bundled and twenty-tin ee millimetres, or 
foul and thiee-fourths inches, the tiansveise, m the male one hundred 
and seventeen millimetres, oi four and a half inches, in the female 
one hundred and thiity-six millimetres, oi five and one-fouith inches, 
the oblique, in the male one hundred and ten millimetres, oi four and 
one-fouith inches, in the female one hundred and thirty millimetres, oi 
five inches The cavity is bounded anteriorly by the symphysis of the 
pubes, posteriorly by the concavity of the sacrum and the coccyx, and 
laterally by the inner surfaces of the ischii The depth of the cavity 
IS thiity-nine millimetres, oi an inch and a half, at the pubic symphysis, 
ninety-one millimetres, or three and a half inches, at the middle, and 
one bundled and seventeen millimetres, or four and a half inches, from the 
promontoiy of the sacrum to the tip of the coccyx These measuie- 
ments show that the cavity of the pelvis is a curved j^fissage-way, with 
the gieatest depth posteriorly and the greatest breadth in the middle 
The outlet of the 'pelvu is bounded in front by the lami of the ischii 
and pubes and the sub-pubic ligament, laterally by the tuber a ischii 
and the greater sciatic ligaments, and behind by the coccyx (Plates 79 
and 81) The diameters of the outlet aie an antei o-postei loi diametei, 
which extends fiom the tip of the coccyx to the lower border of the 
symphysis pubis, and a transverse diameter, which extends between the 
posterior borders of the tubera ischii The aveiage measurement of the 
former is in the male ninety-seven millimetres, oi three and thiee-fouiths 
inches, and in the female one hundred and thirty milhmeties, oi five 
inches, of the latter, in the male ninety-one millimetres, or three and a 
half inches, and in the female one hundred and twenty-three millimetres, 
or four and thiee-fourths inches 

It has been previously stated (page 102) that the pelvis is placed 
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oHiquely witli legard to the tiunk of the hody, so that in the eiect 
position the plane of the inlet of the true pelvis foims an angle of 
about sixty degiees with the horizon The shape of the jielvis is much 
affected by the curving foiwaid of the lower part of the sacrum, which 
not only serves to support the viscera hut also plays an important part 
in the act of jiaiturition If all the anteio-posterioi diameters of the true 
pelvis were bisected, the axis of the pelvis would be found to form a 
curved line corresponding to the cuive of the sacium 

The pelves of the adult male and adult female present many points 
of contrast, some of which are noticeable even at biith In the young 
child the pelvis is relatively very small in proportion to that of the 
adult, and at jiubeity there are very slight differences between the male 
and the female, but as growth progresses m proportion to the sexual re- 
quirements the characteristic differences are well marked The bones of 
the male pelvis become more rough and massive, and its cavity is deeirei 
and narrower, owing to the sub-pubic arch being more acute and to the 
consequent nearer approach of the ischial tuberosities The obturator 
foramina are ovoidal in shape, laigei, and directed vertically The 
bones of the female pelvis are lighter and more expanded, the muscular 
impressions are less pronounced, and the cavity is shallower and more 
capacious, owing to the greater width of the pubic arch, to the sacium 
being less curved and its promontory being less projecting, and to the 
ischial tuberosities being everted The inlet and outlet are both laTger, 
the obturator foramina are triangular, and the acetabula are farther apart 
The contents of the pelvic cavity are the bladder, the rectum, 
some of the organs of generation jieculiar to each sex, the branches of 
the internal iliac aiteiy and vein, the sacral jilexus of nerves, and the 
pelvic sympathetic nerves and lymphatics 

The viscera of the female pelvis from before backward are the 
Maddei , the vagina, the uteius with its appendages, and the tectum 
Then relative positrons can be best appreciated by comparing views of 
the pelvic organs as seen from above (Plate 70, Fig 2, Plate 71, 
and Plate 72, Figs 1 and 2) with side views as seen upon removal 
of one of the innominate bones (Plate 72, Fig 3, and Plate 74) 
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When the abdomen is opened in front and the coils of the small 
intestine are raised out of the pelvis, the 7eflechons of the peiito- 
neum over the pelvic visceia can be traced They have already been 
described in a general way (page 31) It should be especially noted 
that the anterior paiietal layer of the peritoneum extends downward 
to the back of the pubic symphysis, where it is reflected over the 
summit of the bladder, the extent to which it is separated from the 
abdominal wall in this locality depending upon the degree of the disten- 
tion of that oigan From the bladder the peritoneum passes downwaid 
to the neck of the uterus, forming the vesico-utei me fold, and expands 
laterally to the middle of the walls of the pelvic cavity, forming the 
anteiior layeis of the head ligaments It then ascends over the front 
of the uterus to the fundus, and, again expanding laterally, forms the 
posterior layeis of the head ligaments, and, thus including the uterine 
appendages, descends over the back of the uterus and the upper part of 
the posteiior wall of the vagiua, whence it ascends over the second por- 
tion of the rectum, forming the leeio-uteiine fold It will therefore be 
seen that the hoad oi lateral ligaments of the uteius (Plate 71, Fig 2, 
Nos 7 and 13) consist of double folds of the peiitoneum enveloping 
the uterus and containing on each side the Fallopian tube, the round 
ligament, and the ovary, and that they divide the pelvic cavity into 
two recesses, the anterior of which is occupied chiefly by the bladder 
and the posterior by the rectum Besides the two lateral ligaments, the 
uterus possesses two antenoi ligaments, formed by the reflected borders 
of the vesico-utenne fold, and two posteiior ligaments, formed by the 
recto-uteiine fold The portion of the latter reflection of the peritoneum 
which IS in relation to the upper part of the vagina is called the leeto- 
vaginal pouch {of Douglas) This is within reach of the finger if it is 
passed along the upper part of the posterior wall of the vagina (Plate 
73, Fig 4, No 7) 

The normal position of the uterus, as it appears when the pelvis 
IS viewed from above, depends upon the condition of the ligamentous 
folds of the peritoneum and the state of the bladder and rectum 
When both the latter are empty, the fundus is directed upward and 
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forwaid, and is on a plane a little below the brim of the pelvis It is 
often deflected to the light by the pressure of the sigmoid flexuie of the 
colon where it terminates in the rectum, if that portion of the bowel is 
filled with faeces Observations made by the author upon the cadaver 
have demonstrated the manner in which the vesico-utenne fold of the 
peiitoneum acts upon the body of the uterus If the bladder is gradually 
distended 'while the bowel is empty, the fundus is raised until the organ 
assumes a decided anteflexion This is probably aided by the lateial 
traction upon it of the round ligaments, which are lendered tense by 
the vesical wall being lifted up, like the cords of a balloon In cases 
of acute retroflexion knowledge of this fact may sometimes be of service 

It IS a mistake to suppose that the bioad ligaments maintain the 
position of a vertical septum acioss the pelvic cavity in which the 
uterus IS suspended If they ever do so it is only in the virgin state, 
foi after the uterus has fulfilled its physiological function and the sur- 
rounding peritoneal ligamentous folds have been subjected to the strain 
involved by pregnancy and paituijtion the bioad ligaments are lelaxed, 
so that the uterus lies in a flaccid state between the rectum and the 
bladder On account of this the various flexions and versions are apt 
to occur, but then occuirence does not always warrant the assumption 
that they require artificial support There is usually too much meddling 
with this organ on account of some position which is considered incorrect, 
and the zealous practitioner might often do better if he would consider 
a little more closely the anatomical relations of the uterus instead of 
resorting to the use of a pessary In veiy many cases where relief is 
thus obtained it is beyond doubt mainly through the wonderful connec- 
tion between the hypogastric plexus of nerves and the imagination, for 
it IS not a question of fitting the support to the uterus, but one of 
fitting the uteius to the support 

Upon either side of the fundus of the uterus, while the paits are 
in situ (Plate 71, Fig 1), the Fallopian tubes, oi oviducts, can be 
seen occupying the uppei borders of the broad ligaments Each tube 
appears slightly convoluted, and commences in a free funnel-shaped ex- 
tiemity — the 'pavilion — having fringe-like processes (the fimbrice), one of 
VoL 11—16 



PLATE 67 


Dissection of the abdomen of a child four months after birth 


Figure 1. 


The coils of the small intestine are drawn upward and the mesentery opened to show the branches of the superior 
mesenteric artery 


1 The ileum 

2 The branches of the superior mesenteric artery 

3 The caecum 

4 The bladder drawn outward 

B The right femoral artery and vein 


6 The jejunum 

7 The sigmoid llevure of the colon 

8 Branches of the inferior mesenteric artery 

9 The loft femoral artery and v ein 


Figure 2. 


The small intestines, except the duodenum, are remoicd and the transverse colon drawn upward to show the 
branches of the inferior mesenteric artery The caicnm is also drawn outward so as to display the \ermiform appendix 


1 The transverse portion of the colon drawn upw ard 

2 The duodenum 

3 The trunk of the superior mesenteric artery 

4 The trunk of the superior mesenteric vein 

5 The ctecum drawn outward 

6 The vermiform appendix 

7 The termination of the sigmoid flexure of the colon 

8 The bladder 


9 The right femoral arterj and v ein 

10 The branches of the colica media artery 

11 The stomach 

12. The colica sinistra artery 

13 The inferior mesenteric arterj 

14 The sigmoid flexure of the colon 
lo The deep circumflex iliac arterj 
16 The left femoral artery and vein 


Figure 3 

The ascending and transverse portions of the colon are removed to show the shape of the stomach and tlie normal 
relations of the abdominal organs 


1 The liver 

2 The round ligament of the liver drawn aside 

3 The gall bladder 

4 The duodenum 

5 The right kidney 

6 The right internal iliac artery and v ein 

7 The right spermatic cord 

8 The right femoral artery and v ein 


9 The cceliac axis 

10 The fundus of the stomach 

11 The trunk of the superior mesenteric v ein 

12 The trunk of the superior mesenteric artery 

13 The sigmoid flexure of the colon 

14 The termination of the colon in the rectum 

15 The bladder 


Figure 4 

The stomach is drawn upward to show the relative positions of the pancreas, spleen, and kidneys 


1 The gostro epiploica dextra artery 

2 The stomach draw n upward 

3 The hepatic artery 

4 The pj lone extremity of the stomach 

5 The pancreas 

6 The right lobe of the liv er 

7 The trunk of the superior mesenteric vein 

8 The trunk of the superior mesenteric artery 

9 The right kidney 
10 The bladder 


11 The gastro epiploica sinistra artery 

12 The spleen 

13 The splenic artery 

14 The left kidney 

15 The cut end of the duodenum 

16 The inferior mesenteric artery 

17 The sigmoid flexure of the colon 

18 The left external iliac artery and vein 

19 The termination of the colon m the rectum 

20 The left femoral artery and vein 
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which, the %nfundibulo-ova'> lan fimhim, is attached to the corresponding 
ovaiy As the canal of the Fallopian tube opens by the ostium abdomi- 
nale into the peritoneal cavity, it establishes an indnect route to the 
exterior thiough the uterus and the vagina 

The ovaries aie included in pouches, the hutsx ovaiicce, upon the 
posterior layer of the broad ligaments, and are attached to the pelvic 
Avail just below the external iliac vessels (Plate 72, Fig 2, No 8) by 
the ovm to-pelvic folds, and to the uterus by a band of connective tissue 
containing smooth muscle-fibres called the ovatian hgaments, and con- 
nected with the Fallopian tubes as above described 

The 0 vanes aie ongmally formed in fiont of the foetal kidneys, 
like the testicles (page 88), whence they gradually descend to then 
normal position below the brim of the pelvis in front of the sacio-iliac 
joints In the virgin then long diameters are directed obliquely between 
the fundus of the uterus and the infundibula of the Fallopian tubes, 
but aftei piegnancy they are displaced, and, although they maintain 
then relations to the tubes, seldom letuiii to then noimal position 

The Fallopian tubes and ovaiies do not appeal as distinct structures 
when examined in the body, except when the layers of the bioad hga- 
ments aie dissected, but rather as a confused loose mass extending 
lateially from the base of the uteius This is partly due to the presence 
of a number of fine parallel tubules connecting with a main tube, consti- 
tuting the rudimental oigan of Rosenmullei , which occupies the interval 
between the Fallopian tube and the ovary within the layeis of the bioad 
ligament This body is known as the pmoophoion, in contiadistinction 
to the epoophoi on, which is an aggregation of some foetal vestiges in 
juxtaposition ivith the ovaiy These often piesent vesicular SAvellings, 
and may become the seat of cystic enlargement 

The round ligaments (Plate 71, Fig 1, Nos 8 and 17) appear 
as tivo stout colds, tivelve and a half centimeties, oi about five inches, 
in length, aiising fiom the aiiteiioi uppei angles of the uteius in front 
of the Fallopian tubes Each ligament, consisting of unstiiped muscle- 
fibies and blood-vessels in condensed areolar tissue, passes forwaid in 
the folds of the bioad ligament to the deep abdominal opening on either 
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side belaud tlie epigastiic aitery, wlieie it enleis the inguinal tiact 
Heie theie is alieady provided a process of the peritoneum, called the 
canal of Mick, similai to the processus vaginalis (page 92), and the 
ligament puisues a couise analogous to that of the speimatic cord in the 
male, eventually losing its chaiacter in the tissues over the pubes In 
the adult theie is laiely any tiaee of the peritoneal process or of the 
musculai tissue of the lound ligament beyond the middle of the inguinal 
tract, and theie is nothing to wairant the operation foi reiienclnng the 
1 ound ligaments Occasionally, however, the canal of Nuck lemains 
patent, and may become the seat of congenital hydrocele, or even of 
inguinal hernia 

Befoie removing the uterus and its appendages from the body foi 
the paiticulai study of their stiueture, it is well to dissect away care- 
fully the peiitoneum, in older to examine the complicated but veiy im- 
portant pelvic fascia, and in doing so the amount of loose connective tissue 
between the peiitoneum and the fascia should be noted, as its injury, 
in many of the opeiations practised in this legion, is liable to lesult in 
pelvic cellulitis The pelvic fascia and sub-seious connective tissue are 
fully desciibed (page 126) with the anatomy of the male pelvic oigans, 
and the especial differences of then relations to the female organs aie 
there contiasted 

The urinary bladder of the female, if examined from above, when 
empty and lelaxed (Plate 71, Fig 2, No 10), appears iiressed vertically 
downward m the centre, and is flattened by the weight of the small 
intestines while they are in situ When moderately distended (Plate 71, 
Fig 1, No 7), the summit of the bladder is spheroidal, and sometimes 
broader in the transverse diameter, it is very variable, however Its 
normal capacity in the majority of cases equals that of the bladder in 
the male There is a quantity of loose areolar tissue and fat back of 
the symphysis pubis, which allows the oigan to be pressed upward and 
forward in pregnancy by the gravid womb 

The base of the bladder is in diiect relation with the isthmus and 
anterior surface of the neck of the uterus and with the contiguous upper 
portion of the vagina, to which it is closely adherent (Plate 73, Fig 
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2, and Plate 81, Fig 1) The vesico-vaginal fascia connecting the neck 
of the bladder and the uiethia with the anteiior wall of the vagina is 
loose and thin, which explains the fiequency of vesico-vaginal fistulae 
The female urethra is foui centimetres, oi about an inch and a 
half, in length, and six milhmeties, oi about a quartei of an inch, in 
diametei, but veiy dilatable It is widest at the neck of the bladder, 
nairowing as it passes thiough the sub-pubic fascia or tiiangulai liga- 
ment in relation to the compiessor urethrae muscle Its couise is cuived 
upward and backward fiom the meatus (page 171) 

The vagina is the musculo-membianous passage extending fiom the 
orifice between the nymphse (Plate 79, No 5) to the neck of the uterus, 
which it embiaces (Plate 73, Fig 2, No 10), the posterior or i octal wall 
being attached two and a half eentimeties, oi about an inch, highei than 
the anterioi oi vesical wall It is constricted at the orifice and at the 
neck of the uterus, so that the middle is the widest pait of the passage 
It is directed in a slightly-cuived couise upward and backwaid between 
the bladdei and the rectum, its axis coiresponding with that of the pelvic 
cavity and its outlet The length of the vagina ordinarily is ten centi- 
meties, oi about foui inches, on its anteiioi wall, and twelve and a half 
centimetres, oi five inches, on its posteiior wall The walls aie ordinarily 
in contact and flattened fiom befoie backward When they aie examined, 
their iiinei surface is found to be loughened toward the oiifice, and to 
be smooth in the uppei pait, wheie the mucous lining membiane is con- 
tinuous with that of the uterus The loughness is due to the piesence 
of a series of tiansveise iidges, the lugm extending from longitudinal 
iidges, the columnce tugatum vaginalis, one upon each wall The lugm 
have film papillae diiected foiwaid upon their maigins, and are always 
moie developed upon the anteiior wall, especially in women who have 
not home children The mucous membrane of the vagina is of a pink- 
ish coloi, coveied with numeious conical papillae, and has a thick lining 
of stratified squamous epithelium In the lax submucous tissue theie is 
an extensive venous plexus suriounded by layeis of circular and longi- 
tudinal unstiiped muscle-fibies, resembling erectile tissue It also con- 
tains a numbei of mucous glands, which aie largest and most numerous 
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about the neck of the uterus The lower end of the vagina externally 
to tlie triangular ligament is suriounded by the sphincter vagince muscle 
(page 171) Tlie walls of the vagina aie veiy vasculai, leceiving then 
blood chiefly by the vaginal blanches of the internal iliac arteiies The 
veins empty into the internal iliac veins The lymphatic vessels pass to 
the pelvic glands in i elation to the internal iliac vessels The nerves 
aie numerous, and are derived from the hypogastric plexus and the 
fouith sacral and pudic neives The vagina is in such close connection 
with the uiethia that the latter can be detected through the anteiior 
wall of the vagina, feeling like a thick coid Posteriorly the connection 
between the vagina and the anteiior wall of the lectum is veiy intimate 
foi three centimetres, oi about an inch and a half, abo've the anus, but 
above this point to a vaiiable extent, fiom two and a half to six centi- 
metres, or fiom one to two and a half inches, the walls of the rectum 
and vagina are loosely connected by aieolai tissue which allows them 
to slide one upon the other When the two canals aie dissected apait 
to the extent of fiom nine to ten and a quaitei centimetres, or fiom 
three and a half to foui inches, the intervening poucli of the peritoneum 
IS exposed (Plate 81, Fig 2, No 6), and the middle hmmorrhoidal and 
vaginal aiteries can be seen upon each side 

The lectum in the female is moie capacious and less cuived than it 
IS in the male It is fully desciibed in connection with the rest of the 
large intestine (page 45) 

The uterus, oi womb (Plate 71, Fig 2, No 14, and Plate 65, 
Fig 1), IS in the unimpregnated state a pear-shaped body measuiing 
sixty-five millimeties, or about two and a half inches, in length, thirty- 
nine millimetres, oi an inch and a half, in breadth, and twenty-six milli- 
meties, oi an inch, in thickness Its position and lelations have been 
desciibed on page 112 The upper convex extiemity is called the 
fundus, the cential part is the body, and the lowest pait, which giadu- 
ally contiacts downward from the body, is the nech, or ceiviv The 
anterior surface of the body is somewhat flattened, while the posteiior 
surface is convex, and the lateral bordeis, which are nearly straight, 
have attached to them on eithei side, fiom above downward, the Fal- 
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lopian tube, the round ligament, and the hgament of the ovaiy These 
stiuctuies togethei with the ovary constitute the appendages of the 
uterus, and aie all included within the layeis of the bioad ligaments 
(page 112) 

The cervix projects into the vagina, and presents a central depiession 
with a transveise or round oiifiee, the mouth of the womb, oi the os 
utem externum, which is enclosed by two convex boideis foiming the 
lips The anterioi lip is the thicker, and when exposed by a section 
thiough the pelvip and the oigans m situ (Plate 73, Figs 2 and 4) 
appeals to descend lowei in the vagina, although the posteiioi lip is 
really the longer, on account of the higher attachment of the posteiioi 
wall of the vagina (page 117) Owing to this disposition of the lips, 
they both come in contact with the posterioi wall of the vagina while 
that passage is not distended, and thus upon making a digital examina- 
tion of the vagina the an tenor lip is always felt fiist It should be 
noted that theie is a marked diffeience in the condition of the uteius 
aftei death, when it appeals fiim and rigid, fiom its condition duiing 
life, when the body will be found to bend leadily foiwaid or backwaid 
on the ceivix, the whole oigan being softei and flexible 

The cavity of the uteius when it is exposed by an anteio-posteiioi 
section appeals as a iieaily straight slit (Plate 73, Figs 3 and 4), but 
when a tiansveise section is made it is tiiangular, with the base of the 
tiiangle at the fundus and the apex towaid the ceivix The sides of 
the cavity aie bowed convexly inwaid, so that the cavity is small in 
compaiison with the size of the organ At the upper angles the cavity 
IS prolonged into nairow canals which are continued into the Fallopian 
tubes by minute oiifices At the mfeiioi angle theie is a constiiction, 
the isthmus, oi os uteii inteinum, which leads into the cavity of the 
ceivix The lattei is elliptical oi fusifoim, and bioadest at the middle, 
and piesents both anteiioily and posteiioily a median longitudinal fold 
fiom which a senes of oblique iidges diveige upwaid, appearing some- 
what like the blanches of a tiee, and called the aiboi vitae The struc- 
tuie of the walls of the uteius consists chiefly of non-striped musculai 
fibies, vaiiously aiiauged as to their direction, but mainly aggiegated 
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into thiee stiata at tlie fiindus and at the sides, and the internal mucous 
membrane Tbis is thin, soft, of a bright leddisb coloi, is furnished with 
a layei of ciliated epithelium, and is continuous above through the fiee 
extiemity of tbe Fallopian tubes witb the cavity of the peritoneum, and 
below through tbe os uteri with tbe vagina There is no distinct sub- 
mucosa, but tbe innei layei of musculai fibies wbicb coiiesponds to the 
musculaiis mucosm is enoimously thick and forms tbe chief bulk of the 
uteiine walls Thioughout the mucous membiane tbeie aie numeious 
orifices of the utenne 'mucous glands, which often appear between the 
ridges of tbe arbor vitae as vesiculai elevations and aie called tbe ovida 
01 glandules Nahotln They seciete a thick, tenacious, glaiiy mucus It 
IS impossible to tiace tbe musculai fibies in tbe unimpi egnated uteius, 
as they aie inextiicably iiitei woven iMtb tbe blood-vessels, neives, and 
lymphatics 

Tbe aiteHes of the uteius and vagina (Plate 65, Fig 1, Nos 10 and 
21) aie supplied by tbe uteiine and vaginal blanches of tbe internal 
iliac arteiies, and intei communicate with tbe ovaiian aiteiies (page 125) 
These vessels all entei between tbe layei s of tbe broad ligaments, and 
upon leacbing tbe holders of tbe uteius anastomose freely with one 
anotbei Tbe veins are much laigei than the aiteiies, and upon issu- 
ing fiom tbe uteiine walls foim an intricate supeijicial uteiine plexus, 
from which tbe mam veins i^ass to empty into tbe internal iliac veins 
Duiing pregnancy the veins are called tbe utenne sinuses, as they then 
appear as laige canals tunnelling tbiougb tbe siiongy and extensible 
walls Tbe neives of tbe uteius are deiived fiom tbe tbiid and fourth 
sacial neives and from tbe bypogastiic and ovaiian plexuses They 
accompany tbe lamifications of tbe blood-\ essels upon tbe suiface of tbe 
oigan, but pursue an independent couise within its substance They 
are found chiefly about the neck and tbe adjoining pait of tbe body, 
but appeal to be absent from tbe os externum Strange to say, tbe 
uterine nerves enlarge duiing piegnancy, like tbe blood-vessels 

Tbe lymphatic vessels commence in fieely-communicating lymph-spaces 
about tbe vessels, and pass with tbe vaginal lymphatics to the lym 2 Dbatie 
glands about tbe inteinal iliac vein Tbe fiee airangement of tbe lymph- 
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spaces in tlie walls of tlie uteius and the vagina explains the rapid 
absorption of septic matter fiom their surfaces. 

Until the appioach of puheity the uteius exists as an undeveloped, 
ludimentaiy organ In the young child it pi ejects consideiably above 
the bum of the pelvis into the lowei part of the abdominal cavity 
(Plate 66, Fig 3, No 4), and is wholly unlike what it becomes in the 
adult, not only in size, but also in its exteinal and internal appeal ances 
The ceivix is longer, thickei, and fiimer than the body In tiuth, 
the organ can haidly be said to have any body in eaily life, foi the 
aibor vitae reaches to the top of the cavity, and there is no constiiction 
or internal os The upper portion, lepresenting the body, is geneially 
found thinnei and moie flexible About the time of puberty the uteius 
and its appendages undeigo lapid changes and acqune then adult char- 
acter, the body of the oigan giowing fastei than the cervix, and at the 
same time it assumes its noimal position within the pelvis The periodic 
changes attendant upon the function of meiisti nation are natuially accom- 
panied by changes in the condition of the uteius It is somewhat eulaiged, 
owing to the afdux of blood in the vessels, the os externum is lounded, 
and the lips aie swollen about it The epithelial layer of the mucous 
membrane lining the cavity of the body softens and undeigoes dismte- 
giation, and is shed with the blood fiom the luptuied capillaiies, con- 
stituting the menshual dischaige It is thought that tins piocess of 
shedding the epithelium, which occurs at each menstiuation fiom pubeity 
to the menopause, piepaies a nidus foi the ovum if impiegnated 

The changes which the uteius undeigoes in pregnancy aie veiy 
remarkable Giadually enlaiging and using upward against the anteiioi 
abdominal wall, it can be felt as a laige ovoidal mass extending into 
the umbilical legion , and examination per vagiuam shows that the 
cervix IS neaily obliterated The walls of the uteius lose the compact 
condition of then textuie, and become loose and extensible until the 
time of biith, when they are extiemely thin There is an increased 
development of the muscular structure, and the vessels, nerves, and lym- 
phatics mciease piopoitiouately in size In a case of the Ciesaiean 

opeiation (alieady leferred to, page 5) the author had an oppoitunity 
VoL 11—16 



PLATE 68 


Dissection of the right inguinal region in the male, with especial reference to the anatomy of hernia 

Figure 1. 

The skin and the outer layer of the superficial fascia are removed to show the relations of the Ijmphatic glands 


above Poupart’s ligament and about the saphenous openin 

1 The aponeurosis of the external oblique muscle of the 

abdomen 

2 The arciform fibres, which below constitute the inter 

columnar fascia 

3 The epigastric Ij mphatio glands In relation to Poupart’s 

ligament 

4 The lllo-hypogastric and llio inguinal nerves just above 

Poupart’s ligament 

5 The superficial epigastric artery and \ ein 

6 The external cutaneous nen e of the thigh 

7 The external pillar of the superficial abdominal open 

mg (or ring) 

8 The femoral Ijmphatic glands 


of the faseia lata , also the superficial vessels and nerves 

9 The scrotal lymphatic glands 

10 The anterior cutaneous nen e 

11 The internal cutaneous nerve 

12 The internal saphenous vein 

13 1 he cutaneous branches of the genlto crural nerve 

14 The mtcnial pillar of the superficial abdominal open 

mg (or ring) 

lo The dorsal v cins of the penis 

16 The right testicle, with a small reducible hernia in 

relation to the spermatic cord, covered with the pro 
longation of the intercolumnar or external spermatic 
fascia 

17 The penis 


Figure 2 


The lymphatic glands are removed with the cribriform fascia, and the testicle is drawn upward to show plainly the 
superficial abdominal opening, and the femoral opening below Poupart s ligament 


1 The external oblique muscle of the abdomen 

2 The right testicle draw n upw ard 

3 Branch of the superficial circumflex iliac arterj 

4 The arciform fibres 

6 The anterior superior spinous process of the ilium 

6 The femoral arterj 

7 The femoral vein 

8 The external cutaneous nerv e of the thigh 

9 The antenor cutaneous nerve 


10 The anterior crural v ein 

11 The internal cutaneous nerv e 

12 The internal saphenous vein 

13 The faseia of the external oblique muselc, covering 

the rectus muscle 

14 The cremastenc arterj and vein 

15 The superficial abdominal opening or ring 

16 The femoral opening or ring 

17 The superficial dorsal vein of the penis 


Figure 3 

The low er portion of the external oblique muscle is detached and reflected upon the abdomen 


1 The internal oblique muscle of the abdomen 

2 The deep circumflex iliac arterj 

3 The iliohvpogastnc nerve 

4 The ilio inguinal nerve 

5 The anterior supei lor spinous process of the ilium 

6 The cremaster muscle and fascia 

7 The genital branch of the genito crural nerv e 

8 The right testicle, with its cov enngs except the dartos 


9 The under surface of the external oblique muscle 

10 The supra pubic fatty tissue and the suspensory liga 

ment of the penis 

11 The insertion of the tendon of the internal oblique 

muscle 

12 The dorsal veins of the penis 

13 The penis 


Figure 4 

The lower portions of the external and internal oblique muscles of the abdomen are detached and reflected 


1 The transversalis muscle of the abdomen 

2 The deep circumflex iliac arterj 

3 A perforating branch of the deep epigastric arterv 

4 The anterior superior spinous process of the ilium 

5 The cremaster muscle 

6 The right testicle 


7 The internal oblique muscle reflected 

8 The external oblique muscle reflected 

9 The conjoined tendon of the internal oblique and 

transv ersalis muscles 

10 The dorsal veins of the penis 

11 The penis 
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of seeing some of tliese changes Upon ojDening the abdomen, the utei- 
ine wall appeared tense, glistening, and tianslucent, and so thin that 
it could he compared only to paichment sti etched over the child, which 
could be readily distinguished The broad ligaments weie not noticeable, 
owing to the expansion of the uteius, but the lound ligaments ajijieaied 
like hioad flat bands, gieatly enlaiged Everywheie upon the surface 
there were large branching veins The small intestines were crowded 
backward out of sight 

After parturition the uterus returns in a very short time to nearly 
its usual size Its cavity always continues laigei than it was oiigi- 
nally, and the os externum assumes a tiansveise direction, being more 
marked and often fissured After the menopause has been comjileted 
the uteius slowly and gradually atrophies, and in very old age the neck 
appears obtuse and rounded and both the internal os and the external 
os are occluded 

The Fallopian tubes have already been described as tliey appear 
in position (page 113) They are ten centimeties, oi about four inches, 
in length, and when removed with the uteius (Plate 65, Fig 1, Nos 3 
and 13) and floated in water the fimbiise can be sejiaiated and a probe 
passed into the ostium abdomiuale and along the tubular canal This is 
at first tortuous and dilated into an ampulla, but soon becomes stiaight, 
and at the uterine extremity opens by a minute orifice into the upper 
angle of the cavity of the uteius The lumen of the canal is about 
three millimetres, or one-eighth of an inch, in diameter at the abdominal 
02 rening, and one millimetre, oi one- twenty-sixth of an inch, in diameter 
at the uterine opening The structure of the Fallopian tubes is, besides 
the jieritoneal coat, composed of longitudinal and ciicular plain inuscle- 
fihies, continuous with those of the uteius, and a mucous lining folded 
longitudinally, so as to give it a stellate appearance uiion section, and 
covered with ciliated columnar ejnthelium Commonly there are several 
stalked cysts (the hydatids of Moigagm) projecting at the fimbriated ex- 
tremity The mucous membiane lining the canal comes directly into 
communication with the serous membrane of the abdominal cavity, — 
which IS interesting because it is the only instance of these membranes 
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coming togetliei m the body The Fallopian tubes are supplied by the 
ovaiian aiteries, and their veins join the ovarian veins The lymphatic 
vessels and neives are numeious and accompany the vessels Ordmaiily 
the fimbiiated extiemity hangs fiee from the bioad ligament directed 
downwaid and hackwaid, with the mouth diiected towaid the ovaiy, so 
that undei excitement the fimbriae, probably acting like little tentacles, 
receive the ova on then escape from the ovaiy and convey them into 
the mouth of the tube 

The ovaries are shaped somewhat like almonds, and are varia- 
ble in size, being smooth and whitish befoie the establishment of the 
menses, but afterward, as life advances, appearing yellowish or brownish 
in color and ii regularly furrowed by the formation of cicatrices from the 
periodic escape of the ova They aie commonly thirty millimetres, oi 
about an inch and a quaitei, in length, seventeen millimetres, oi thiee- 
quaiters of an inch, in width, and twelve millimetres, or half an inch, in 
thickness Each ovaiy consists of a dense, soft, reddish stroma surrounded 
by a palei-coloied layer in which the ovisacs, or Graafian follicles, are 
embedded, and therefore called the ovigenous layer Within the ovaiy 
there are numerous plexifoim vessels interwoven with connective tissue 
and smooth muscle-fibres (the zona vasculosa) The arteries as they 
penetrate the organ fiom its free borders between the broad ligament 
usually take a peculiar wavy oi spiral course through the stroma Upon 
section of an ovary the Giaafian follicles appear as transparent vesicles 
They contain the ova They are always smallest and most numeious at 
the surface, becoming fewer and larger tow^aid the centre When the 
larger follicles are matured they approach the surface, and at each men- 
strual period one (or perhaps several) ruptures and the ovum escapes 
into the fimbriated end of the Fallopian tube, which conveys it into the 
uterus This is accompanied by an increased vascularity about the 
follicle, so that upon its rupture the empty sac becomes filled with blood, 
which, undergoing change through an exudation from its wall, of a 
peculiar reddish -yellow color, is called the coipus lideum of mensti na- 
tion, because it gradually diminishes, and disappears in about two months 
If the ovum becomes impregnated, the coipus luteum of piegnancy occurs, 
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being ruucb laigei, and having a tiace of a cavity in the centie, owing 
to inci eased vasculaiity It does not disappear before the eighth month 
Eemains of the follicles aie often found in the deeper pait of the stioma 
in vaiious stages of atiophy and degeneiation, showing that they do not 
always aiiive at matuiity, but sometimes puisne a retiograde couise and 
disappeai. It has been estimated that in the ovaiy of a young maiden 
theie weie as many as thiity-six thousand Giaafian follicles (Henle) 
They aie eithei splieiical oi oblong The microscope shows that the largei 
follicles aie piovided with a basement membiane, — the memh ana pi opi la, 
— suiiounding a distinct cell-wall Lining the wall tlieie is a layer of 
nucleated cells, called the memhana gianulosa, which as it approaches 
the surface of the ovaiy is thickened at one pait (the dtscus pi ohgeius), 
containing a nucleated cell, the ovum, floating within a drop of tians- 
paient albuminous fluid, the hquoi folhcuh 

The ovauan aiteiy (Plate 65, Fig 1, No 6) aiises from the ab- 
dominal aoita below the lenal aitery, and is analogous to the spermatic 
arteiy It enteis the bioad ligament and luns parallel and close to 
the Fallopian tube, which it sujiplies, and sends laige blanches to the 
fundus of the uteius Upon leaching the ovaiy the pioper branches 
run spiially in parallel lines, in the same way that the arteries in the 
testicle do (page 149) The ovai van veins form a plexus venm pampim- 
foim%, and terminate like the spermatic veins, the light passing to the 
inferior vena cava, and the left to the left renal vein The ovaiian 
plexus of neives is derived from the lenal plexus 

The viscera of the male pelvis (Plates 74 and 75) are the 
bladder in fiont, with the pi estate gland about its neck and the vesic- 
ulse seminales and vasa deferentia at its base, and the lectum behind, 
adapting itself to the anterior cuivature of the sacium and coccyx The 
lejlections of the peiitoneum from the anteiior wall of the abdomen to 
the summit of the bladdei and thence ovei its j^osteiior suiface and 
on to the rectum have alieady been described (page 31) The pouch 
between the bladdei and the rectum, the recto-vesical pouch, is of peculiai 
interest as to the depth to which it i caches in relation to the suiface 
of the peimeum in the male It ordinarily does not extend to within 
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from seventy-five to one liundied millimeties, or from three to four 
inches, of the anus, but it sometimes is within five centimetres, or two 
inches, being in direct contact with the pi estate gland, as the author 
found in two of the dissections for this volume In children) owing to 
the bladdei being placed compaiatively highei (page 131), the peritoneum 
descends i datively lowei than it does in the adult The reflections of 
the peiitoneum which constitute the false ligaments of the bladder should 
be examined before the membiane is removed, and while that organ i& 
in position The supeiiot ligament is the fold coveiing the urachus 
and the obliteiated hypogastiic arteries (Plate 56), and extends from the 
anterior wall of the abdomen neai the umbilicus to the summit of the 
bladder The two lateral ligaments, right and left, pass to the sides of 
the oigan from the sides of the pelvis. The two posterior ligaments are 
foimed by the lateial boideis of the leeto-vesical pouch They lespec- 
tively enclose the light and left uieteis, some vessels and neives, and 
the hypogdstiic coids The hue ligaments of the bladdei aie foimed 
by the expansions of the fascia lining the pelvic cavity, and aie of the 
greatest importance, as they seive to maintain the position of tbe neck 
of the bladder 

The pelvic fascia is a thin, strong membiane which lines the wall 
of the pelvic cavity, being diiectly continuous with the extra-peiitoneal 
fascia in fiont (page 17) and with the iliac oi ilio-psoas fascia (page 
69) at the sides It aiises fiom the attachment of these fascise on 
either side at the posterior surface of the pubes and the contiguous 
poition of the bum of the pelvis and from the bone just above the 
attachment of the obtuiator intern us muscle, where in relation to the 
obturatoi canal it aiches beneath the obtuiator vessels and nerve (Plate 
76, Fig 1, No 17) At the posterior bolder of the obturatoi internus 
muscle it continues as a much thinner layei ovei the pyriformis and 
coccygeus muscles and the sacral plexus of neives, behind the internal 
iliac vessels, to the front of the sacium It descends upon the pelvic 
wall until it receives the tendinous attachment of the middle poition of 
the levator am muscle (page 167), which forms a dense, cuived, white 
line extending fiom the symphysis pubis to the spine of the ischium 
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This line is an impoitant landmaik, as it indicates the position of the 
separation of the pelvic fascia propei into two layeis, the innei layer 
becoming the lecto-vesical fascia and the outei layei becoming the obtu- 
latoi fascia 

The o ecto-vesical fascia, oi visceial layer of the pelvic fascia (Plate 
74, Fig 2, No 13), descends ovei the pelvic suiface of the levatoi am 
muscle and is attached to the lower poitions of the viscera, — viz , in 
the male the bladdei, the prostate gland, and the rectum, and in the 
female the bladdei, the vagina with the neck of the uteius, and the 
rectum These expansions constitute the various hue ligaments of the 
pelvic viscoa, so called because they serve to suppoit these organs and 
in a measuie to maintain them in their piopei positions 

The obtwatoi fascia descends on the inner, surface of the obtuiatoi 
internus muscle, foimiug the sheath for the inteinal pudic vessels and 
neive (page 155), and is attached to the pubic aich, to the tuberosity 
of the ischium, and to the boidei of the gieat sacio-sciatic ligament 
Anteiioily it stretches across between the lami of the pubes, being 
continuous with the similai fascia from the opposite side, and foims the 
sub-pubic fascia, or postei lot layei of the ti langulai ligament (page 166) 
This layei also sends a thin expansion ovei the perineal suiface of the 
levatoi am muscle, called the ischio-i ectal oi anal fascia (page 167) It 
will thus be seen that the levatoi am muscle is ensheathed by the two 
layeis of the pelvic fascia which originate at its insertion, and the 
white line which it occasions theiefore further maiks the boundary-line 
between the pelvis and the region of the perineum, — the flooi of the 
pelvis being formed by the pyiiformis muscle, the sacro-sciatic ligaments, 
the coccygeus muscle, and the levator am muscle upon both sides, and 
the sub-pubic fascia 

It IS no easy task to dissect out the various reflections of the pelvic 
fascia, for the pelvic visceia aie so surrounded by venous plexuses (page 
128) embedded in the meshes of the loose aieolai tissue between the 
fascia and the peiitoneum that then limitations are veiy peiplexing 
In fact, the definiteness usually asciibed to the layers of this fascia in 
the adult may be held to be the handiwoik of the dissectoi It is 
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hoped, howevei, that the many views of the regions of the pelvis 
and of the permeuna contained m this volume will help to convey an 
impiession of the most impoitant relations of this fascia These are 
especially lefeired to with the deseiiption of the visceia with which 
they are in contact, hut it may he observed heie that the geneial 
design of the fascia is to support the visceia upon the floor of the pelvis 
and to place a hairiei between it and the perineum If from any cause 
the 7 ecto-vesical layei becomes lelaxed, piolapsus of the bowel oi of the 
uteius IS liable to occur In ceitam localities the fascia and the peiito- 
neum come very close togethei This is paiticulaily the case in the lecess 
between the lectum and the bladdei in the male or between the lectuin 
and the uteius in the female, where the i ecto-vesical or recto-uterine 
pouch of the peiitoneum reaches generally within nine centimeties, or 
thiee and a half inches, of the anus, and in some cases consideiably 
lower The connective tissue is everywhere continuous, but is most 
abundant between the anteiioi wall of the bladdei and the pelvis, about 
the base and neck of the bladdei, and between the bladdei and the 
rectum, and in the female about the neck of the uteius and the com- 
mencement of the vagina and between the layers of the bioad ligament 
Inflammation in any pait of this tissue {pelvic cellulitis) resulting in 
an abscess very often affoids a practical demonstiation of the double 
idle which the jielvic fascia plays For when suppuration occurs above 
the recto-vesical layei it will be found to be limited to the pelvic cavity, 
while if it occuis below it it is circumsciibed within eithei the urethral 
triangle or the ischio-iectal poition of the peimeum Moieover, if the 
abscess is above the bairiei the pus will well up fiom the pelvis and 
point usually in the gioin, following the couise of continuity of struc- 
ture It IS interesting to note that all the blood-vessels of the pelvis, 
with the exception of the obtwatoi, aie between the peiitoneum and 
the pelvic fascia, and that wheie they pieice the membrane to leave 
the pelvis the openings aie usually leinfoiced by additional fibious 
bands 

The vesvco-piostatic (Plate 74, Fig 1, No 11) and vesico-utenne 
(Plate 72, Fig 3, No 23) plexuses of veins are deseiving of caieful 
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attention These plexuses aie formed of very large veins which freely 
lutei communicate about the neck and base of the hladdei and the pros- 
tate gland in the male oi about the neck of the bladdei and the vagina 
in the female. They leceive the blood returning fiom the external 
genital oigans by the veins which pierce the sub-pubic fascia and com- 
municate behind with the infeiior hsemorihoidal plexus They empty 
into the internal iliac veins Durmg childhood these venous plexuses 
are not especially large, but m advanced life they aie liable to become 
enormously distended and varicosed, and frequently contain concietions, 
called phlebohths All the neives witlnn the pelvis are placed outside of 
the pelvic fascia, so that they are separated from the vessels, with the ex- 
ception of the obtuiatoi nerve, which accompanies the obturator vessels 
The urinary bladder in the male if viewed from above when 
model ately distended (Plates 56 and 61) appears like a globulai pouch 
jilaced between the pubes and the lectum Its shape and relations 
aie influenced chiefly by the degree of its distention When emp- 
tied in the natuial state it shrinks into the floor of the pelvic cavity 
and IS piessed upon by the oveilying small intestine, so that upon 
auteio-posteiioi section the cavity appears triangular, with the base in 
1 elation to the rectum and the apex toward the symphysis pubis. As 
the urine accumulates, the organ gradually assumes an ovoidal form and 
the summit rises above the symphysis of the pubes (Plate 74), and in 
cases of extreme distention it may even leach as high as the umbilicus 
As the peiitoueum is lifted fiom the anteiior wall of the abdomen 
when the bladdei is fully distended, this legion is sometimes selected for 
tapping the bladder or for supra-pubic lithotomy There is always a 
considerable amount of loose connective tissue behind the symphysis of 
the pubes, which peimits the bladder to alter its dimensions, but caie 
should be exeicised in the above operations not to allow the urine to 
escape into the meshes of this tissue, as it is peculiarly liable to diffuse 
inflammation 

In the foetus at six months (Plate 26, Fig 2, Vol I ) and in the 
infant (Plate 66, Fig 3, No 2) the bladder is situated mainly in the 
abdomen, the pelvis being small and shallow, and it is nan owed at 
Vol 11—17 



PLATE 69. 

Dissection of the right inguinal region in the male, nith especial reference to the anatomy of hernia 

(Continuation of Plate 68 ) 


Figrure 1 


The lower portions of all the abdominal muscles are reflected to show the extra peritoneal fascia, the relations of 
the deep epigastric artery, and the position of the deep abdominal opening 


1 The extra peritoneal fascia 

2 The deep circumflex iliac artery and leins 

3 The deep epigastric artery and \ eins 

4 The position of the deep abdominal opening 

5 The infundibuliform process of the extra peritoneal 

fascia 

6 The anterior superior spinous process of the ilium 


7 The cremaster muscle and fascia 

8 The right testicle 

9 The reflected portion of the external oblique muscle 

10 The reflected portion of the transt ersalis muscle 

11 The reflected portion of the internal oblique muscle 

12 The suspensory ligament of the penis 

13 The penis 


Figure 2 


The extra pentoneal fascia is dnided and held aside to show the fatty tissue in relation to the deep abdominal 
opening Ihe pentoneal sac is also seen prolonged oter the spermatic cord 


1 Thepentoneum 

2 The extra peritoneal fascia draw n outn ard 

3 The prolongation of the peritoneal sac 

4 The femoral artery 

5 The cremaster muscle and fascia 

6 The reflected trausi ersalis muscle 


7 The extra peritoneal fascia drawn aside 

8 The reflected internal oblique muscle 

9 The reflected external oblique muscle 

10 The suspensory ligament of the penis 

11 The penis 


Figure 3 

The peritoneum Is silt open to show the coil of the ileum which is partially reduced to demonstrate the character 
of the sac in the ordinary form of inguinal henna 


1 The ileum 

2 The right portion of the pentoneal sac 

3 The rightportion of the detached extra pentoneal fascia 

4 A portion of the omentum protruding from behind the 

intestine 

5 The thin fibrous band which is generally found along 

the front of the cord and is the remains of the early 
foetal pouch of the peritoneum 

6 The termination of the fibrous band at the upper por 

tion of the tunica vaginalis testis 


7 The right testicle 

8 The reflected internal oblique muscle 

9 The reflected transi ersalis muscle 

10 The left portion of the peritoneal sac 

11 The left portion of the detached extra peritoneal 

fascia 

12 The reflected external oblique muscle 

13 The suspensory ligament of the penis 

14 The penis 


Figure 4. 


The dissection of the abdominal wall Is extended upward, and the peritoneum freely divided The caput csecum 
coll IS drawn forward and outward so as to display the vermiform appendix (in this case) descending Into the iliac fossa 


1 The ciecum 

2 The vermiform appendix 

3 The right portion of the peritoneal sac 

4 Theright portion of the detached extra peritoneal fascia 

5 The fibrous band in front of the spermatic cord 

6 The position of the upper end of the tunica vaginalis 

7 The right testicle 


8 The refleeted internal oblique muscle 

9 The reflected transi ersalis muscle 

10 The ileum 

11 The left portion of the detached extra peritoneal fascia 

12 The left portion of the peritoneal sac 

13 The reflected portion of the external oblique muscle 

14 The suspensory ligament of the penis 

tahen from tlie body of a man who had a small reducible 


N B — The dissections shown in Hates 68 and 69 were 
inguinal hernia, and the parts are shown exactly as they were exposed 
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the upper pait by the hypogastric arteiies, which conveige toward the 
umbilicus There is no marked fundus or base to the bladder in early 
life, but as the pelvic cavity increases in size the bladder gradually 
descends into it, and as the child begins to sit and walk the weight of 
the urine probably tends to make the lower part more capacious. 
Throughout childhood until puberty, when the organs of generation are 
fully developed and the neighboring parts assume then noimal adult 
relations, the bladder is always so loosely attached to the pelvic walls 
that, although it may have settled in the pelvis, it will require very 
little force to push it upward into the abdomen This lax condition of 
the attachments of the bladder is of great importance in the considera- 
tion of surgical inteifeience in this region It should be remembered 
that the anterior abdominal wall in the young child from the pubes 
almost to the umbilicus is in close relation to the bladder, and that the 
neck of the bladder and urethral orifice is about on a level with the 
upper border of the pubic symphysis In the adult the position of the 
neck of the bladder is three centimetres, or about one and a quarter 
inches, behind and a little below the centre of the pubic symphysis, 
while standing, but when lying upon the back it is lower by twelve 
millimetres, or half an inch 

The ligaments of the bladder, which are formed by the reflections 
of the peritoneum and the expansions of the pelvic fascia, have already 
been described (page 126) They serve to maintain the neck of the 
organ in its proper position The average capacity of the bladder is 
about one pint, but it vanes considerably, even in health, depending 
very much upon the habits of the individual When distended, the 
upper part is called the summit, and the lower part the base, or fundus 
The latter extends forward and downward into a funnel-shaped jioition, 
the neck, which is embiaced by the prostate gland and terminates in the 
uiinaiy passage, oi wethia These can be best seen when the parts are 
laid open, as in Plate 75, Figs 1 and 2 

The walls of the bladder are in a measure proportioned in thick- 
ness to the degree of expansion of the org'an, being twelve millimetres, 
01 about half an inch, in the collapsed state, and thinning out to two 
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millimetres, or a line, when fully clisteniled Besides the partial invest- 
ment* of the peritoneum over the summit and back, the stiucture of the 
walls consists of the muscular coat and the lining mucous membiane 
Tlie muscular coat is covered externally with a thin fibro-connective- 
tissue layei, derived chiefly fiom the lecto-vesical fascia, which contains 
most of the laiger vesical arteiies and veins, the foimer lamifying over 
it and the latter beneath it Theie are three incomplete strata of 
unstiiped muscular fibies The outer layei consists of reddish longitu- 
dinal fibies, which aie most conspicuous in fiont and behind, — ^some 
passing downward fiom the summit, and called the maclio-vesical jihes, 
inteisecting with otheis which radiate fiom the attachment of the pelvic 
fascia in fiont, and called puho-prostahco-vesical Jihes, while otheis, 
vaiiably developed, jiass fiom the recto-vesical fascia, embrace the neck 
of the bladdei, and, mtei weaving with one anothei around the teimina- 
tions of the uieteis, aie called the o ecto-vesical fibies These series of 
fibres inteilace fieely with one another, and, owing to their combined 
function, aie sometimes collectively named the deiiusoi uiinm muscle 
The middle layei is composed mostly of ciicular or oblique fibres, 
which are especially pronounced about the neck and commencement of 
the urethra, wheie they form the sphincter vesicce The fibres composing 
the innermost layer are feebly developed, except about the orifices of the 
uieters, wheie they sometimes become hyperti opined and cause projections 
into the cavity of the bladder at these localities They aie the muscuh 
pylori of the ureters (or Bell's muscles) 

The mucous membiane of the bladdei is usually of a giayish coloi, 
very soft and smooth, and is closely but loosely attached by the elastic 
submucosa to the muscular coat, so that when the organ is contracted it 
becomes wrinkled It is piovided with veiy few mucous glands, and its 
epithelium is continuous with that of the uieteis When the bladdei 
IS opened and examined fiom above (Plate 75, Fig 2), theie is a 
slight triangular prominence between the orifices of the ureters behind 
and the oiifice of the uiethra in front,— the tiigonum vesicce, or vesical 
triangle It is paler than the rest of the mucous membrane, and with- 
out any rugm The oiifices of the uieteis aie fifty milhmeties, or about 
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two inches, apart, and thiity-five millimetres, oi about an inch and a 
half, behind the vesical urethral orifice The lateial boundaries of the 
tiigonum aie formed by two slight ridges extending foiward from the 
uieteis, and look not unlike continuations of them They aie due to 
the elevation of the musculai fibres of the innermost layer above men- 
tioned In addition to tliese there is a iidge (the bar of Mercier) 
extending transversely behind the orifices of the meters, which in old age 
becomes prominent in consequence of the formation of a pouch behind 
the prostate gland The mete'is have been described in connection with 
the kidneys (page 65) They pass obliquely through the walls of the 
bladder and run for some little distance before they terminate at the 
angles of the trigonum, and this obliquity, aided possibly by the action 
of the internal layer of muscular fibres, prevents the urine from letuin- 
iiig into the ureters The vesical oiifice of the metha is situated at 
the lower and anterior part of the neck of the bladder The apex of 
the tiigonum, which projects upwaid into it, is more or less noticeable 
in different bladders, and is called the uvula vesioce The trigonum 
corresponds to the space between the vesiculse seminales and above 
the prostate gland on the external surface of the base of the bladder, 
where it rests upon the rectum and is usually uncovered with peri- 
toneum Through this space the bladder may be tapped for retention 
of urine 

The aiteoies of the bladder are the superior vesical, which is the 
unobliteiated portion of the hypogastric arteiy (page 17), the middle 
vesical, from the above, or independently from the internal iliac artery 
(Plate 76, Fig 1, No 13), and the inferior vesical, which arises usually 
fiom the pudic aiteiy The obturator and sciatic arteries also contrib- 
ute small vesical branches The veins of the bladdei form large vesico- 
prostatic plexuses about the neck and base of the bladder (page 128) 
(Plate 74) The neives are derived fiom the hypogastiic plexus, which 
forms a close net-woik in the mucous membrane, and the vesical branches 
of the second and thud sacral neives, which foim a plexus among the 
fibres of the muscular coat The lymphatics are comparatively very 
few, and are found upon the anterior wall and the tiigonum They 
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accompany the veins and terminate in the infeiior hypogastric lymphatic 
glands 111 lelation to the iiiteiiial iliac veins (page 157) 

The prostate gland is a fiim musculo-glandulai mass situated at 
the neck of the bladdei and suiiounding the first part of the uiethra 
(Plate 74, Fig 2, No 12, and Plate 75, Fig 1, No 14, and Fig 2, 
No. 7) In the adult it is oidinanly about the size and shape of a 
laige chestnut, but it is vaiiahle, and commonly enlarges aftei sixty 
years of age Its nariow end (the apex) is directed downward and 
foiwaid as far as the sub-pubic fascia, while the posterior and laigei 
poition (the 5ase) is in close i elation with the rectum, through which 
it can be leadily felt by the fingei, when the bladder is paitially dis- 
tended, SIX centimetres, oi about two and a half inches, above the anus 
It IS suiiounded by the vesieo- 2 iiostatie plexus of veins (page 128), and 
IS held in position by the pelvic fascia (page 126) and by the levator 
am muscles anteiioily (Plate 78, Fig 2, No 4) Noinially the prostate 
measuies transversely at the base thiity-five millimeties, oi about an 
inch and a half, and veitically in the diiection of the uiethra twenty- 
six millimeties, oi about an inch To external appearance the prostate 
is one convex mass, but ii 2 ion dissection it 23iesents a lateral poihon 
01 lobe on each side of the base, and a middle 2^01 tion included between 
the ejaculatoiy ducts and the neck of the bladdei, the isthmus, 01 middle 
lobe The lattei coiiesponds to the 230sition of the uvula upon the ves- 
ical suiface, and when enlarged in old age 01 by disease often offeis an 
obsti notion to the flow of the mine through the vesical oiifice of the 
uiethia It should be undeistood, however, that this so-called middle 
lobe IS ordinaiily merely a connecting band between the lateial 2 ioitions, 
and can propeily be called a lobe only when it is hypertrophied The 
prostate is ensheathed by an expansion of the recto-vesical fascia, which 
contains the propel piostatic veins as well as the blanches from the 
dorsal veins of the penis In cases of hy 2 )ertiophy of the glandular 
mass this capsule becomes thickened, and it is then possible to dissect it 
off and expose the substance of the organ The unyielding nature of the 
caiisule also serves to explain the severe pain in abscess of the pi estate 
The prostate consists piiiicipally of a mesh of unstriped muscle- 
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fibres continuous with the layers of the vesical wall, enclosing nuineious 
small racemose glands which are congregated mostly in the posterior 
part The muscle-fibres in fiont of the pi estate aie circulaily disposed 
about the vesical oiifice of the uiethra, and assist in foiming the vesical 
sphincter, already mentioned (page 132) In this relation it is some- 
times called the internal pi astatic sphincter, to distinguish it fiom the 
external pi astatic sphinctei, the fibies of which aie continuous with the 
membianous part of the uiethia 

The aiteiies to the prostate are relatively small, and are derived from 
the vesical, inferior hsemoiihoidal, and pudic arteries The veins are 
large and form the prostatic plexuses at the sides The neives are from 
the hypogastric plexus of the sympathetic system, and a few medullated 
fibies possessing Pacinian corpuscles are found on the surface of the 
organ The lymphatics are numerous and large, and terminate in a 
lymphatic gland near the internal iliac vein The pi astatic glands are 
very abundant, constituting the chief bulk of the whole mass They 
consist of a senes of tubular alveoli which open into elongated excretory 
ducts lined with columnar epithelium They are connected with one 
another by fibrous expansions from the external capsule, and surrounded 
by musculai tissue The excietoiy ducts are arranged in sets corre- 
sponding to the lateral lobes and to the middle lobe if it exists, and 
open into that part of the prostatic portion of the uiethra which is 
called the prostatic sinus (Plate 75, Fig 2, No 8) The prostatic 
fiuid {liquai piastaticus) is a peculiai viscid secretion, much resembling 
an emulsion of gum aiabic in water 

The male urethra is the canal which extends from the neck of 
the bladder to the meatus uiinarius at the end of the penis It is 
twenty centimetres, oi about eight inches, in length in the adult, and 
IS divided into three portions, accoiding to the structures through which 
it passes (Plate 75, Figs 1 and 2) The first is the pi astatic paitian, 
which measures in length three centimetres, or one and a quaitei inches, 
the second is the membianaus paition, which passes between the layers 
of the tiiangulai ligament beneath the pubic arch, and measures in 
length two centimetres, oi three-fourths of an inch, and the thud is 
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the spongy poHion, which is contained within the corpus spongiosum 
of the penis, and is fifteen centimetres, or about six inches, in length 
The p'lOstaUc poihon of the metha is the widest and the most 
dilatable pait It is neaiei to the uppei than to the lowei suiface of 
the pi estate, and upon transveise section appears ciescentic, with the con- 
vexity upwaid Upon the middle of the floor there is an elevation two 
centimeties, or thiee-fouiths of an inch, in length, which is bioad and 
pi eminent behind but diminishes anteriorly, and is called the colliculus 
seminalis, oi the vein montanum, or the caput galhnaginis, from its fan- 
cied lesemblance to the head of a woodcock Immediately in fiont of 
this, and extending into its base medially, is the sinus piostaticus, or 
sinus poculaiis, which is one centimetie, oi about thiee-eighths of an 
inch, in depth, and two millimeties, oi a line, in width, at its oiifice, 
and about double that at its base This little pouch is often found to 
be prolonged into the lateral lobes of the pi estate, and it has theiefoie 
been consideied to be homologous to the uteius, and is also called the 
utiiculus, or uteim masculinus The piostatic ducts open into the de- 
piessions upon each side of the sinus, and the apeituies of the ^acw- 
latory ducts are upon each side of its oiifice The mucous lining is 
provided with squamous epithelium, and the musculai coat consists of 
both longitudinal and circular fibies 

The membranous portion of the ineihia is the nai lowest pait of the 
entire canal, and is situated between the two layeis of the tiiangulai 
ligament two and a half centimeties, or about an inch, below the sym- 
physis pubis, being separated fiom it by the dorsal vessels and neives 
of the penis, with some connective and musculai tissue This poition 
of the urethra is lined with stratified columnai epithelium, and is en- 
croached upon below by the bulb of the spongy poition so that its floor 
measures twelve millimetres, or about half an inch Upon tiansverse 
section the canal is ciicular, but owing to the folding of the mucous 
membrane the lumen is stellate When distended, its diameter is five 
millimetres, or about a quarter of an inch It is surrounded by the 
compressor uiethrce muscle, and Cowpei’s glands aie below upon eithei 
side of it 
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The spongy (or pemle) poiUon of the uretha is contained ■within 
the eiectile tissue of the coipus sj)ongiosuni (page 142), which com- 
mences posteiioily as the bulb and terminates in the glans perns ante- 
iioily The external oiifice of the uiethia is called the meatus wmanus 
it IS bounded by slightly prominent margins oi hps, and is the most 
contracted part of the uiethra, while the part which is am thin the bulb, 
the bulbous poihon of the methia, is, next to the piostatic poitiou, the 
most dilatable Within the glans penis the urethra enlarges into a sinus, 
the fossa naviculaiis (Plate 75, Figs 1 and 2) Tiansveise sections 
through different paits of the spongy poition show that the canal is 
transverse in the bulbous part, ciescent-shaped in the middle (Plate 75, 
Fig 3, No 8), and veitical at the meatus The oiifices of the ducts 
of the sub-methtal glands {Cowpet^s glands) ojien into the bulbous pait 
These are two whitish little bodies, about the size of jieas, between the 
layeis of the tiiangulai ligament, close to the bulbous portion (Plate 78, 
Fig 1, No 6), and covered by the compressor uiethim muscle They 
are lacemose mucous glands of quite film consistence, and aie usually 
lobulated There aie also a numbei of little pockets, oi lacunae, the 
openings of small glands situated in the submucous tissue, called the 
glands of Littie Most of the lacunae aie found upon the flooi of 
the uiethia, but theie is a laige one, the lacuna magna, on the uppei 
suiface, foul centimetres, oi about an inch and a half, fiom the meatus 
These orifices are diiected foiward, so that they may be leadily enteied 
by fihfoim bougies, which should nevei be used without due consideia- 
tion of then location When the sjiongy portion of the urethra is 
closed, the mucous membrane is folded into fine longitudinal rugae It 
contains a considerable amount of elastic tissue The outei wall of the 
uiethia IS foimed by the stiuctuie of the coipus spongiosum (page 142) 
of the penis, through which it passes 

The male urethra may be consideied to be formed of a fixed part 
and a movable pait The fioixd pait extends fiom the neck of the 
bladder to the anterioi layer of the triangular ligament, and describes a 
short curve upwaid beneath the aich of the pubes and two and a half 
centimetres, oi about an inch, below it The movable pait consists of 
VoL 11—18 



PLATE 70. 

Fig-ure 1. 

Di'section of the Inguinal region In the male The stm and superficial fascia are removed on the right side to show 
the cluster of Inguinal glands, and on the left side the cribriform fascia is remo\ ed to show the saphenous opening 


1 The aponeurosis of the external oblique muscle of the 

abdomen 

2 The right superficial circumflex arterj 

3 The right superficial circumflex s ein 

4 q he ilio inguinal nen e 

5 The right superficial epigastric vein 

6 The right superficial epigastric artery 

7 The right external cutaneous nerve 

8 The cluster of superficial lymphatic glands enlarged 

over the saphenous opening 

9 The middle cutaneous nerve 

10 The anterior crural vein 

11 The right internal saphenous vein 

12 Cutaneous branches of the genito crural nerve 

13 Aponeurosis of the external oblique muscle 

14 The left superficial epigastric artery 


15 The left superficial circumflex iliac artery 

16 The superior external pudic artery 

17 The iliac portion of the fascia lata 

18 The left femoral artery 

19 The left external cutaneous nerve 

20 The left femoral \ ein 

21 The left superficial circumflex iliac vein 

22 The inferior external pudic artery 

23 The pubic portion of tlie fascia lata 

24 The margin of the falciform process of the saphenous 

opening (Hey s femoral ligament) 

25 The left internal cutaneous nerve 

26 The left middle cutaneous nen e 

27 Tile fascia lata 

28 The left internal saphenous vein 


Figure 2 


The pelvic viscera in a female aged twenty five years, 

1 The cEoum distended 

2 The right Fallopian tube and o\ ary 

3 The right broad ligament 

4 The right round ligament 

5 Appendicm epiploicse 

6 The sigmoid flexure of the colon 

7 The commencement of the rectum 


showing perfectly normal relations, as seen from above 

8 The iliac fascia 

9 The fundus of the uterus anteflexed upon the bladder 

10 The left Fallopian tube and ovary 

11 The left round ligament 

12 The bladder partially distended 

13 The anterior wall of the abdomen over the pubic 

symphysis 
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tlie penile poition of the urethra, which, when the penis is flaccid and 
dependent, foims a second curve downwaid When the oigan is eiect 
01 in the ordinal y position for the introduction of a sound oi cathetei 
the second cuive is obliterated, and the passage is stiaight as fai as the 
anterioi layer of the tiiangular ligament, where the fiist cuive begins 
(Plate 75, Fig 1) In the well-foimed adult the 25euile urethia is 
nine millimetres, oi about thiee-eighths of an inch, in calibie The 
anatomy of the different portions as above desciibed teaches that in 
passing any instiument along the uiethia jiiessure against the wall 
of the spongy or movable poition must he avoided on account of the 
vaiious lacunae, and that as soon as the fixed jiortion is i cached the 
handle of the instiument should he kept stiictly in the middle line of 
the body and then depressed between the thighs, in ordei tliat the point 
of the instiument shall enter and follow the natuial curve into the 
bladder The anteiioi layer of the tiiangular ligament is leally a little 
hack of the point of junction of the movable and fixed paits, and, as it 
IS usually the place wheie some difficulty is expeiienced in cathetei isin, 
it should be lemembeied that the membianous jioition of the uiethia 
IS the naiiowest pait of the canal, and is enclosed by the compiessoi 
urethi£B muscle and therefoie liable to meet with lesistance fiom mus- 
culai spasm In childien, owing to the com^iaiative smallness of the 
prostate, the membranous poition of the urethia is i datively longei In 
old men, in whom the pn estate is unifoimly enlarged, the length of that 
pait of the canal is increased, and if the enlargement is confined to 
one of the lateial lobes the diieetion of the canal will natuially deviate 
to one side oi the othei If the middle lobe is enlarged, it will moie 
01 less obstiuct the passage The greatest dangei in passing instiuments 
along the delicate uiethial canal is that of making a false passage, 
which usually happens when no organic strictuie exists in fiont of the 
tiiangulai ligament Except in the hands of the expeiienced, veiy 
small sized instiuments should be avoided Many yeais of hospital 
jiiactice have impiessed upon the authoi how little this is appieciated, 
and he does not hesitate to say that jihfojni bougies are respionsible for 
nine-tenths of the moitality of the cases in which they aie used If 
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tliGi6 IS &iiy obstacle in tbe legion of tbe pi estate, tbe fiiigei of one 
band introduced into tbe lectum (page 152) "will often assist the other 
in guiding tbe instrument in tbe pioper course Tbe most common seat 
of organic strictuie of tbe uietbra is tbe bulbous pait of tbe spongy 
portion, because tbe submlicosa is here veiy extensible and predisposed 
to exudation when inflamed 

The penis, tbe oigan of copulation, consists of three cylindrical 
bodies of erectile stiuctuie, tbe corpiis spongiosum m ethics, below and 
resting against a groove on tbe undei suiface of and between tbe corpora 
cavernosa above, tbe whole being ensbeatbed by a pecubaily thin and 
extensible skin which is continued from tbe pubes and tbe sciotum It 
IS attached to tbe bordeis of tbe pubic aicb by tbe two ciura of tbe 
coipoia cavernosa (Plate 77, Fig 2, Nos 4 and 15), wbicb constitute tbe 
root of tbe oigan, tbe fiee expanded extremity is called tbe plans or 
head of the penis, and tbe intermediate poition tbe body Tbe donum 
IS the uppei suiface of tbe coipora cavernosa, and it is attached to tbe 
symphysis pubis by tbe stiong elastic suspensory ligament of the penis 
(Plate 56, No 10, and Plate 69, Fig 1, No 12) When tbe oigan is 
expanded it appeals as a lounded tbiee-sided column, surmounted by 
tbe glaus, which is shaped like a dome with a rounded summit and a 
broad base Tbe prominent posterioi boidei of tbe glans is called tbe 
corona glandis, and at its base, wbeie it is connected with tbe body, is 
the constricted portion teimed tbe nech 

Tbe shin of tbe penis is daik-coloied, fiee from fat, and so thin 
that tbe subjacent vessels can be readily distinguished At tbe extiemity 
it forms the loose and movable prepuce, or foieshin, by doubling upon 
itself so as to enclose and protect tbe glans Tbe thin fold which con- 
nects tbe under suiface of tbe glans and the lower part of tbe meatus 
with tbe piepuce is named ficenum prceputii Tbe skin is modified 
over tbe glans by tbe absence of a propei subcutaneous tissue, and is 
firmly attached to tbe underlying stiuctuie, becoming continuous with 
tbe mucous membrane at tbe meatus It is here furnished with numerous 
vascular and sensitive papillae Pefleeted upon tbe neck it is piovided 
with many minute sebaceous glands, tbe glandulce odoiiferce (of Tyson), 
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wliicli secrete the smegma prmputii The skin ovei the domum of the 
penis towaid the pubes is provided ivith hairs which pioject from whitish 
sebaceous glands, while below it piesents a slightly-marked median laphe, 
which IS continuous with that of the sciotum and the perineum 

The supei Jicial fascia of the penis consists of connective tissue, with 
elastic and some unstiiped muscle-fibres, and is directly continuous with the 
daitos tissue of the scrotum, which it closely lesemhles It allows of fiee 
movement of the skin every wheie except ovei the glans, wheie it blends 
with the film covering of that pait Between it and the skin aie the 
supei fieial vessels of the penis (Plate 75, Fig 3), of which the aitenes 
are derived fiom the external pudic aiteries, and the companion veins 
join with the deep doisal vein and send branches to the external pudic 
vein The supei ficial neives aie filaments of the ilio-hypogastiic neives 
A tiansveise section thiough the middle of the penis (Plate 75, 
Fig 3) shows that the three constituent portions aie distinct fiom one 
another The coipoia cavernosa are placed side by side, and, consti- 
tuting more than two-thirds of the hulk of the oigan, chiefly determine 
its shape when it is distended They aie composed of eiectile tissue, 

and each is enclosed in a stioiig fibious capsule of inteilacing fibies, 

which completely suriounds their crura, but wheie the two bodies are in 
contact the iiiteivenmg layers of the capsules aie jueiced by lows of vei- 
tical slits, so that the partition presents the appearance of a fine-toothed 

comb and is called the septum pectvmfoime Trabeculae aie sent inward 

from the fibious investment into the substance of the coipora, thus foim- 
ing a spongy basis of fibrous tissue, the interspaces of which communi- 
cate freely with one anothei and are lined with epithelium These spaces 
01 caverns are laigest at the centie and loot of the corpoia cavernosa, 
and aie empty when the penis is flaccid and pendulant, but when it is 
distended they aie filled with blood The aiteiies which supply the 
cavernous bodies aie deiived fiom the pudic arteiies and the blanches 
of the doisal arteiies of the oigan The cavernous aiteiies penetiate 
the inner sides of the cruia and advance through the erectile tissue iieai 
the septum, giving off numeious minute branches mIiicIi are enclosed 
in the tiabeculse The blanches fiom the doisal aiteries penetrate the 
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fibrous investment near tbe coiona glandis, and are distiibuted also to 
the erectile tissue Tlie artenoles from these sources aie called the 
hehcine aiteiies, because some of them, teiminatmg in the capillaries of 
the cavernous spaces, foim loops oi tendril-hke cuils They open either 
diiectly into the caveinous spaces oi into the effeient veins The blood 
IS returned fiom the coipoia cavernosa by venous radicles which com- 
mence 111 the sinuses oi caverns and unite to foim tiunlcs which mostly 
pass into the dot ml vein and through it into the prostatic venous 
plexus, while otheis join the deep veins which leave the root of the 
oigan to empty into the internal p»udic veins 

The elect condition of the oigan is hi ought about by the action of 
the ischio-cavei nosus and hulbo-cavei nosus muscles (jiage 164), which 
compress the veins below the pubic aich and thus pi event the blood 
fiom being conveyed fiom the caveinous spaces 

The coipils spongiosum, which suiiounds the uiethia (page 135), is 
composed of erectile tissue similai to that of the corpora caveinosa, 
except that its capsule and tiabeculie aie made up of finei and nioie 
elastic fibies and connected with the wall of the uiethia instead of a 
median septum The spaces aie smallei and the hehcine aitenes aie 
most abundant in the bulbous pait It is supplied by the large bulbw) 
aiteiies (Plate 78, Fig 2, No 17) and by blanches from the pudic 
aiteries The veins fiom the glans end in the dot sal vein, while those 
fiom the body and bulbs pass to the pudic veins and the prostatic 
plexus Theie aie also communications with the sujieificial veins of the 
skin of the penis and the scrotum The gieat dot sal vein of the penis 
IS contributed to by veins from all paits of the oigan It should be 
especially noted that it passes beneath the suspensory ligament and 
through both layers of the triangular ligament It lies between the two 
doisal aiteiies beneath the fascia on the dorsum (Plate 75, Fig 3) 
The neives to the penis are the pudic neives and then supeificial peiineal 
blanches (page 167) They supply the skin and the mucous membrane 
Upon the glans there are numerous Pacinian bodies and nerve-end 
bulbs The erectile tissue of the oigan is abundantly supplied with 
filaments fiom the hypogastnc plexus, which contain many vaso-dilator 
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fibies that legulate the dilatation of the arteries The lymphatic vessels 
consist of supeificial and deep sets The foimer convey the lyinjih from 
the glans and skin of the penis to the inguinal glands (Plate 70, Fig 
1, No 8) The deep set pass fiom the eiectile poitions of the oigan 
thiough the tiiangular ligament to the pelvic lymphatic glands Occa- 
sionally a lymphatic gland is placed near the suspensoiy ligament and 
IS liable to become involved by an ulcei on the piepuce 

The penis is often the seat of malfoimation ftom aiiest of develop- 
ment, the commonest forms are called hypospadias and epispadias , — 
the former being due to deficiency in the flooi of the uiethral canal 
and the coriesponding pait of the corpus spongiosum, while the lattei 
IS the condition resulting from a similai deficiency in the loof of the 
canal and the coriesponding parts of the corpora cavernosa They aie 
usually confined to the neighborhood of the glans penis, but eithei of 
them may involve the entiie length of the canal 

The scrotum is the pouch of integument which hangs fiom the 
pubes at the lOOt of the penis, and contains the testicles and jiait of 
the speimatic cord The skin of the sciotum is veiy thin, tianspaient, 
and extensible It is of a dark reddish-bi own coloi, and piovided with 
sebaceous glands and scattered crisp bans which arise fiom laige con- 
spicuous follicles Theie is a median laphe which continues backwaid 
to the peiineum, and on each side of it the skin is coriugated into 
tiansverse folds or lugce, which are especially noticeable when the indi- 
vidual IS vigorous or the parts are exposed to cold In the aged and 
enfeebled, or under the relaxing effect of warmth, the scrotum becomes 
smooth and pendulous This rugous folding of the skin is due to the 
action of the peculiai subcutaneous tissue, called the daitos, which con- 
sists chiefiy of a thin layei of longitudinal non-stiiped muscular fibres 
with elastic connective tissue wholly without any fat (page 6) The 
deep layei of the daitos foims a vertical paitition, the septum scioti, 
which passes fiom the raphe to the root of the penis between the 
testicles, so that each of them occupies a separate compartment, that foi 
the left usually being the longei The muscular tissue of the dartos is 
most abundant at the sides and in fiont, and its peculiar character 
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accounts for the lemai table contiactility of the sciotum Its elasticity 
also allows of gieat distention, as in the various forms of scrotal tumois 
and anasarca In fact, this tissue is won dei fully accommodating, for even 
in cases wheie large portions aie removed by disease or by the knife it 
would hardly seem to be missed, as the remainder upon healing speedily 
assumes the piopei dimension This is especially remarkable in view 
of the fact that the vitality of the sciotum is not considerable, as it is 
often affected with sloughing and is moie frequently than any othei 
part of the body the seat of elephantiasis The aitenes which supply 
the cutaneous stiuctuies are the swpeijicial and deep pudxc blanches of 
the femoial aiteiy and the superficial perineal The superficial nerves 
aie branches from the ilio-inguiual, the long pudendal branch fiom the 
small sciatic neive, and the perineal nerve The lymphatics pass to the 
inguinal glands 

The peculiar function of the scrotum is to afford protection to the 
veiy delicate testicles, which thiougli its great mobility escape injury 
from contusions, sometimes in the most astonishing way The authoi 
leceutly saw a young man whose sciotum had been ripped open by the 
kick of a hoise so that both testicles dropped from then pouches, and 
yet not the least damage had been done to their structure 

Beneath the daitos each testicle, with the adjacent part of the sper- 
matic cord, IS invested with the spermatic fascia, oi tunica cremaster ica 
(page 13), which consists of the blending of the inteicolumiiar (page 
85), cremasteric (page 86), and infundibuliform (page 87) fasciae They 
have all been described with the anatomy of the inguinal region with 
reference to hernia They cannot be demonstrated as separately distinct 
coveiings of the testicle, except wheie they aie severally hypertrophied, 
as sometimes happens in old age or in laige irreducible hermse The 
manner in which they aie believed to be originally prolonged over the 
testicle at the time of its descent into the scrotum has also been de- 
scribed (page 88), as well as the formation of the prolongation of the 
peritoneum called the tunica vaginalis testis (page 91) 

The testicles {testes) are the glandulai organs which secrete the 
They aie of oval shape, with flattened sides, and measure usually 
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thiity-five niillimetres, or about an incb and a half, in length, twenty- 
three milhmeties, or about an inch, in breadth, and nineteen milliineties, 
or thiee-fouiths of an inch, in thickness, although they vary greatly in 
size in diffeient individuals The left is often larger, and geneially 
hangs lower, than the light They are suspended by the spermatic 
cords, which aie attached along their posteiior borders, so that in the 
erect position they appear as if obliquely placed, with their upper ends 
diverging and directed forward and outward When examined through 
the scrotal walls, the front and sides of each testicle are smooth and con- 
vex, but the posterior border feels convoluted and irregular, owing to the 
presence of the appendage of the testicle called the epididymis This 
consists of an upper end, the globus majoi , or head, which is the largest 
part, the body, which curves downward along the back of the testicle, 
and a lower end, the globus minoi, or tail At the top of the testicle 
and between it and the globus major there are one oi two small sphe- 
roidal stalked bodies, called the hydatids of Ifoigagni, which are formed 
by pouchings of the tunica vaginalis This serous membrane when 
entirely cut off from the general peritoneum (page 91) forms a closed 
sac, which is doubled over the testicle and epididymis, so that they are 
completely invested except at the back of the testicle and the inner 
border of the epididymis, where they are connected and the vessels and 
vas deferens are situated Here the deficiency in the serous membrane is 
filled by a layer of unstriped musculai tissue called the inner musculai 
coat, which may be a remnant of the gubernaculum testis (page 89) 
The fold of the vaginal tunic in contact with the gland is called the 
visceral layei It is closely united with the subjacent fibrous capsule, 
or tunica albuginea, of the testicle, and dips into and lines the fissures 
of the organ, but over the epididymis it is more loosely attached and 
forms a narrow pouch, the digital fossa, along the outer posterior border 
of the testicle The outer or paiietal layei is wider, and extends upward 
to a vaiiable distance upon the cord and below the testicle, lining the 
scrotum The paiietal layer is much the stronger of the two, and is 
lough and areolar upon its external surface In the usual condition 
there is no appreciable separation between the apposed surfaces of the 
VoL II —19 



PLATE 71. 

Figure 1. 

View of the female pelvis from abo\c, showing the relations of the uterus to the rectum and bladder (distended), 


also the normal appearance of the uterine appendages 

1 The right psoas magnus muscle 

2 The Inferior vena cava 

3 The postenor layer of the peritoneum 

4 The rectum descending into the true pelvis 
6 The right Fallopian tube 

6 The right ov ary 

7 The vesico-utcnne fold of the peritoneum 

8 The right round ligament 

9 The bladder distended 

10 The right epigastric artery, seen through the antenor 
peritoneal layer 


11 The abdominal aorta 

12 The termination of the colon 

13 The recto uterine fold of the peritoneum 

14 The left Fallopian tube 
16 The left ovary 

16 The fundus of the uterus covered with the pentoneum 

17 The loll round ligament 

18 The left deep epigastric artery, seen through the peri 

toncum 

19 The anterior ligament of the bladder 


Figure 2. 

The broad ligaments arc drawn to the sides of the pelvis and the bladder is emptied, to show the cavities of the 
true pelvis and the shape of the uterus (Same pelvis as Figure 1 ) 


1 The body of the second lumbar vertebra 

2 The right psoas magnus muscle 

3 The inferior vena cai a 

4 The posterior layer of the peritoneum 

5 The rectum 

6 The nght ovary 

7 The broad ligament on the right side 

8 The right round ligament 


9 The right epigastric artery 

10 The bladder empt} 

11 The abdominal aorta 

12 The termination of the colon 

13 The broad ligament on the left side 

14 The fundus of the uterus 

15 The left round ligament 

16 The left epigastric artery 
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sac, wliich are smooth and polished, and lubiicated by the secietion of 
a small quantity of serous fluid Although the tunica vaginalis is not 
of itself veiy vascular, sometimes this fluid is secieted in excess and 
accumulates, pioducing hydrocele 

The tumca albuginea (Plate 65, Fig 3, No llj is a dense, inelastic 
membrane composed of intei lacing layers of white flbrous tissue It 
encapsulates the testicle, and at the back of the gland is projected foi 
a shoit distance into its substance, foiming an incomplete septum, the 
coipus Sighmi lanum, or mediastinum testis, fiom which delicate di- 
veiging expansions, the tiabeculoe testis, extend across to the lunei sui- 
face of the capsule, thus separating the glandular substance into lobules 
Upon section this substance appeals as a yellowish-brown puljiy mass, 
and the lobules can be distinguished with their bases next the suiface 
of the oigan and then apices converging to the mediastinum These 
lobules are iiiegular m size, the central being the laigest, and aie esti- 
mated as usually numbering about one bundled and twenty, although 
their number vanes with the size of the testicle By caieful dissection 
in watei they can be demonstrated to consist of fiom two to eight con- 
voluted canals, the iuhuli seminiferi These average sixty centimetres, 
01 about two feet, in length when uniavelled, and appeal as long cylin- 
diical threads of unifoim diameter (from the one-hundied-and-twentieth 
to the one-hundied-and-eiglitieth of an inch) They begin by closely- 
twisted closed ends, occasionally bifui eating and joining with one anothei 
01 with their neighbors in adjoining lobules to foim loops Tliey finally 
teiminate toward the apices of the lobules in straight canals, the vasa 
or tuhuli lecti, of which there are about one hundred and sixty These 
penetiate the coipus Highmoiianum and establish an anastomosing plexus 
of seminal tubes called the lete testis As these tubules reach the upper 
pait of the lete they conveige to foim from fifteen to twenty vasa 
effeientia, which upon pieicing the tunica albuginea at fiist take a 
stiaight couise, and then, becoming convoluted, form a conical mass, the 
coni vasculosi, which collectively constitute the globus major of the 
epididymis' Each of these when unravelled is from fifteen to eighteen 
centimeties, oi fiom six to eight inches, in length, and about one-fiftieth 
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of an inch in diameter At the globus major the tubes terminate m the 
single canal of the epididymis, which is convoluted in the most com- 
plex mannei, and, being held together by fibrous and aieolar tissue, 
appeals as a solid mass foui centimeties, oi about an inch and a half, 
in length When this is unravelled, it will be found to be a single 
tube SIX meties, oi some twenty feet, in length As it approaches the 
globus minoi its coats become thickei, while its lumen diminishes, and 
finally it turns upward and is known as the vcis def evens, or spevniatic 
duct, which, although much twisted at first while under cover of the 
inne') musoulai coat, becomes straight above the testicle, whence it passes 
in the coid to the groin Near the oiigin of the vas deferens there is 
a shoit cjEcal tube, the vas abeiians, which is convoluted into a little 
oblong lobe beside the globus minoi When uniavelled, it measures 
usually thiee centimetres, oi an inch and a quarter, in length, although 
it often exceeds this fouifold 

The micioscope shows that the tubuli semmifeii aie provided with a 
thick epithelium consisting of strata (not always defined) of seminal cells 
The stiatum lining the basement membiane is composed of small, uni- 
form, cubical, tianspaient, nucleated cells, which aie called the lining 
cells Next to these are cells which appear largei, lounded, and less 
tiansparent, and with nuclei showing evidences of piohfeiation In the 
succeeding strata the epithelium exhibits gianulai cells with very in- 
distinct nuclei Throughout these various strata the speimatozoa are 
embedded in dififerent stages of development At first they appear as 
groups of narrow clavate cells placed with the thick end upivard, then 
as long filaments extending from the several strata of the epithelium 
into the lumen of one of the tubules, and finally when completely 
foimed the heads aie attached to the suiface of the epithelium and the 
tails extend along the canals The ejnthelium lining the vasa recta and 
the vasa effeientia consists of a single layei of the columnai vaiiety, 
which in the latter is provided ivith long cilia except towaid the globus 
minor of the epididymis. As the coats of the duct gradually become 
thicker, ciicular unstriped muscle-fibres are developed upon them extei- 
nally to the basement membiane 
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The spermatic arteiy aiises from the abdominal aorta below the renal 
arteiy (Plate 62, No 15), descends along the psoas muscle, crosses the 
nretei and the external iliac vessels, and, meeting the vas deferens at 
the deep abdominal opening, descends in fiont of it in the substance of 
the speimatic coid (page 88) to the testicle Here it sends a branch to the 
epididymis, — the epididymal a'lteiy, — and then bieaks up into a numbei of 
glandular a'lteries, which pieice the corpus Highmoiianum of the tunica 
albuginea at the back of the testicle, whence they are distiibuted paitly 
along the vaiious septa and partly over the innei suiface of the fibrous 
coat The minute vessels are supported by fibro-connective tissue, and 
establish anastomotic plexuses surrounding the seminiferous tubes through- 
out the lobules, thus forming what is called the tumca vasculosa of the 
testicle Theie is, howevei, no distinct tunic of this kind separable 
fiom the geneial inteistitial tissue 

The speimatic veins leave the testicle also at the corpus Highmoria- 
num, and, receiving the veins from the epididymis, unite to form the pam- 
pinifoim plexus^ which constitutes the chief bulk of each speimatic coid 
within the scrotum, and, passing upwaid in front of the vas deferens, 
teiminate in a single efieient trunk, which upon the right side empties 
into the inferior vena cava and upon tlie left side into the left lenal 
vein (Plate 62, Nos 15 and 24) The veins of the pampinifoim plexus 
aie veiy liable to become varicose, and then are so enlaiged that they 
feel — to use an old compaiison — ^like a bundle of eaith-woims, and 
constitute varicocele Among the many causes which conduce to this 
affection, the most probable aie then dependent position, the inefficiency 
of the valves in the laige veins, and the peculiarly long course of the 
main efferent vein befoie its teiraination That the left veins are more 
commonly affected than the right is due to the left effeient vein joining 
the con esponding lenal vein at a right angle, where the terminal oiifice 
IS usually guarded by a well-developed valve, and also to its exposure to 
piessuie from the contents of the sigmoid flexure of the colon, beneath 
which it ascends 

The testicle derives its neives from the spermatic plexus, which is 
contributed to by filaments from the renal, aoitic, and hypogastric 
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plexuses Tliey accompany the arteries of the cord, and thiough their 
connections give use to the sympathetic distuibances of the stomach and 
intestines which follow contusions of the gland The lyTuiphaiiG vessels 
fiom the testicle convey their lymph to the lumbar lymphatic glands 
In consideiing the vascular and the nervous suiiply to the testicle, the 
original position of the organ within the abdominal region should not 
be foi gotten, as it explains much that would otherwise be enigmatical. 

The vas deferens (Plate 65, Fig 3, No 2) has already been de- 
scribed as originating at the globus minor of the epididymis and after- 
Avaid passing upward with the coid to the gioin (page 88) Upon 
reaching the deep abdominal opening it leaves the other constituents of 
the cord and turns lound the outer side of the deep ejiigastric artery. 
Glossing the external iliac vessels, it then descends into the pelvic cavity, 
passing ovei the side of the bladder if distended (Plate 74, Fig 1, No, 
8), between it and the corresponding ureter, and, after becoming some- 
what sacculated at the base of the bladder (Plate 78, Fig 2, No 19), 
joins the duct of the contiguous seminal vesicle at its innei side and 
forms the ductus communis ejaculatoiius The vas deferens conveys the 
spermatozoa and the fluid secietion of the testicle to the jn’ostatic portion 
of the urethra When removed from the body and uncoiled, the vas 
deferens measures sixty centimetres, or two feet It is remarkable for 
the thickness of its wall and the comparative minuteness of its passage 
until it reaches the ampulla, above its termination, where the wall is 
thinner The structure consists of unstriped longitudinal and circular 
muscular fibres, with an outer coveting of fibio-connective tissue and 
an internal mucous lining The latter presents some similaiity in the 
ampulla to the mucous lining of the gall-bladder, being reticulaily folded 
and beset with a few tubular glands The tense, firm character of the 
vas deferens rendeis it easily recognizable from the other constituents of 
the spermatic cord It is furnished with a special artery, — the aiteiy 
of the vas deferens (Plate 65, Fig 3, No 4), — usually deiived from the 
superior vesical, which in relation to the epididymis anastomoses with 
the spermatic arteiy 

The seminal vesicles (vesiculce seminales) serve as reservoirs for the 
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semea They are situated between the base of the bladder and the rec- 
tum, and diveige from one another somewhat like the blanches of the 
letter V (Plate 78, Fig 2, No 7) They present great variation in size 
and conformation, and have an irregular, sacculated appeal ance They 
aie held fiimly in position by an expansion of the recto-vesical fascia 
containing some muscle-fibie, then outei bordeis being in relation above 
to the teimination of the ureters and below to the lateial lobes of the 
prostate, while the inner borders are attached to the ampullae of the vasa 
deferentia The terminations of the seminal vesicles run side by side with 
those of the vasa defer entia, and then unite with them to open by a 
common ejaculatory duct into the prostatic sinus of the urethra (Plate 
75, Fig 2, No 17). Then coats are similar to those of the seminal 
ducts, but thinner, and then mucous lining presents the same reticular 
condition as in the ampulla. Then aYieiie^ are branches of the inferior 
vesical and middle hsemorrhoidal The nerves come from the hypogastiie 
plexus, and the lymphatics, which are numerous, end in the pelvic glands 

The %emen is a glaiiy, whitish fluid, consisting of the commingled 
secretions of the testicles, the ampullJB, and the seminal vesicles, and con- 
taining the spei matozoa, the essential element of fecundation The sper- 
matozoa are found in the straight poitions of the seminiferous tubules, the 
lete testis, the convoluted tube of the epididymis, and the vas deferens 
They are accumulated in the ampullae and the seminal vesicles Each 
spermatozoon appears under the microscope as a very minute tadpole-like 
body with a flattened ovoid head and a long filamentary tail The 
head is depressed in the centre, so that it has the appearance of a 
nucleus They measure about one-five-hundredth of an inch in lengtli, 
and possess a wonderful degree of persistent mobility, which consists 
in an undulation of the tail, by which the head is made to progress 
Besides the spermatozoa there are a number of fine granular corpuscles, 
the seminal granules, and the liquor serninis, which is of an albuminous 
composition 

The rectum in the male is more curved than in the female, and, on 
the whole, its dimensions aie not so laige Its anatomy is fully described 
on page 45 Owing to the intimate lelation between the anterior vail 
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of the lower poition of the lectura and the tiiangular space at the base 
of the hladdei, it is important in this connection to consider how much 
can he ascei tamed by a digital examination in the male 

When the hladdei is distended, the finger intioduced through the 
anus can make out the contom of the prostate gland, above and poste- 
1101 to which IS the contiguous under surface of the trigonum vesicse, 
Avith the seminal ducts and vesicles upon each side The prostate is 
foul centimeties, oi about an inch and a half, fiom the maigin of the 
anus, and theiefore thoioughly to exploie the tiigonum the bladder 
should be pieviously fully distended. It is where the lectal wall is in 
lelation to the tiigonum that the operation of tapping the bladder per 
lectum is lesoited to foi letention of urine If a cathetei is passed 
along the uiethia it can be leadily felt through the lectum while in 
the membianous portion, and thus diiected, if necessaiy, in its couise 
into the hladdei Theie is a considerable amount of inteivenmg tissue 
between the membianous poition of the uiethra and the end of the 
lectum m the male, and between the lattei and the vagina m the 
female, which is called the perineal body 

Upon removal of the visceia fiom the pelvic cavity the blanches of 
the inteinal iliac aiteiy and vein and the sacial plexus of nerves are 
hi ought into view (Plate 76, Fig 1, Nos 13 and 15) 

The internal iliac artery in the adult is foui centimeties, oi about 
an inch and a half, in length, usually aiising from the common iliac 
artery (page 73) at the upper bordei of the sacio-iliac joint and, de- 
scending into the pelvis to a short distance above the gi eater sciatic 
notch, divides into anteiior and posteiioi branches Its diameter in the 
male is eight millimetres, or about one-thiid of an inch, in the female 
it IS generally a little larger, and it always increases during pregnancy 
The ureter passes across its origin, and between it and the pelvic wall 
are the external and internal iliac veins, the lumbo-sacial and obturator 
nerves, and the pynfoimis muscle In the foetus the internal iliac artery 
IS larger than the external, and, as the bladder at that period of life 
IS more within the false pelvis than within the true, the artery does 
not descend, but continues as the hypogastric artery to the umbilicus 
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(Plate 26, Vol I, Fig 2) From the anteiioi hanch of the inteinal 
ihac arise the following arteries, either separately oi by a common 
tiunk The supeiior vesical aiteiy is the fiist, and is the unobliteiated 
poition of the oiiginal hypogastiic aiteiy Fiom it arise the middle 
vesical aiteiy, the little deferential artery, which accompanies the vas 
deferens and anastomoses with the spermatic aiteiy upon the testicle 
(page 149), and a few twigs to the ureter The obtwatoi aiteiy usually 
aiises immediately below the superior vesical and passes diiectly forwaid 
below the obtuiator neive and between the peritoneum and the pelvic 
fascia (page 128) to the obturator canal, at the inner boidei of which 
It sends a nutiient bianch to the adjacent bone, and an epigastnc biauch 
which communicates with the deep epigastiic arteiy fiom the external 
iliac. It IS this branch which sometimes is enlaiged and leplaces the 
main tiunk fiom the internal iliac artery, and it is of impoitance on 
account of the relation which it beais to the femoial opening (page 99) 
It also plays a chief pait in the collateral ciiculation after ligation of 
the external iliac aitery, becoming greatly enlarged and conveying blood 
fiom its communications directly to the deep epigastric The obturatoi 
also gives off a pubic branch which establishes with its fellow a lete 
behind the symphysis pubis The mferioi vesical aiteiy the middle 
lectal 01 hcemoi 1 hoidal aiteiy usually arise in common below the obtu- 
iator The foimei supplies the structuies at the base and neck of the 
bladder, establishing a free anastomosis, especially about the prostate 
gland, with the blanches of the corresponding aiteiy fiom the opposite 
side The latter supplies the contiguous wall of the lectum and commu- 
nicates with the other rectal arteries In the female, the uterine aiteiy 
aiises close to the middle rectal arteiy and passes between the layeis of 
the bioad ligament, forming upon each side a looped aich with the 
ovaiian aitery fiom the abdominal aoita The anterior division of the 
internal iliac terminates in the pudic and sciatic arteiies, which descend 
on the pyiiformis muscle and the sacidl plexus of nerves to the loiNCr 
pait of the gieatei sciatic notch 

The pudic ai tery is smaller than the sciatic, behind which it generally 

passes out thiough the greater sciatic notch and then turns in through 
VOL 11—20 



PLATE 72. 


Figure 1. 


View of a female pelvis from behind The Eacrum is remo^ cd to show the relations of the uterus and its 
appendages 


1 The left epigastric artery and veins 

2 The bladder partially distended and drawn over the 

pubes 

5 The left external iliac vein 

4 The left external iliac artery 

6 The left round ligament of the uterus 
G The left anterior erural nerte 

7 The fundus of the uterus 

8 The left Fallopian tube and otaiy, within the layers 

of the broad ligament. 


9 The rectum 

10 Section through the sacrum 

11 Tlic right epigastric artery and veins 

12 The right external iliac vein 

13 Tlio right external Iliac artery 

14 The right round ligament 

15 The right anterior crural nerve 

16 The right o\ ary and Fallopian tube 

17 Section through the sacrum 


Figure 2. 

View of a female pelvis from in front, to show the relations of the uterus and its appendages to the external iliac 
vessels 


1 The Inferior vena cava 

2 The right renal artery 

3 The right Sidney 

4 The right ureter 

8 The recto uterine fold of the peritoneum 
C The right external iliac arterj and tein 

7 The fundus of the uterus 

8 The right ovary and Fallopian tube 

9 The bladder partially distended 
10 The right round ligament 


11 The abdominal aorta 

12 The left renal artery 

13 Tho left ureter 

14 The superior hmmorrholdal artery 

15 The sigmoid flexure of the colon held aside 
10 The left external iliac artery 

17 Tho left external iliac vein 

18 The left o\nry and Fallopian tube 

19 The left round ligament 


Figure 3. 


Antero posterior vertical section of a female pelvis showing the normal relations of the viscera in situ and the re 
flections of the peritoneum (This and the four figures on Plate 73 were taken in succession from the same subject, 
aged twenty-seven years ) 


1 The common iliac vein 

2 The common iliac artery 

3 The sigmoid flexure of the colon 

4 The cut end of the external iliac vein 

5 The cut end of the external iliac artery 

6 The promontory of the sacrum 

7 The fundus of the uterus covered with the peritoneum 

8 The anterior and posterior branches of the internal 

iliac artery 

9 The recto uterine (Douglas s) fold of the peritoneum 

10 Portion of the broad ligament containing the right 

ovary and tube 

11 The middle rectal or hasmorrhoidal vessels 


12. The lower portion of the rectum 

13 The coccyx 

14 The anus 

15 The perineal body 

16 The labia mnjora 

17 The epigastric fold of the peritoneum 

18 The peritoneum over the top of the bladder 

19 The vesico utenne fold of the peritoneum 

20 The bladder distended 

21 Tho broad ligament 

22 The pubes 

23 The lesico vaginal plexus of veins 

24 The clitoris 
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the lesser sciatic notch, and in company with the pudic vein and neive 
IS provided with a special expansion of the ohtuiator fascia in i elation 
to the obturator inteinus muscle Its terminal branches supply tlie jieri- 
neum, sciotum, and penis, and aie paiticulaily described with the legion 
of the peiineum (page 167) In some bodies the pudic aiteiy, instead 
of passing out of the pelvis, passes straight by the side of the pi estate 
gland, so that it may give rise to dangerous bleeding if wounded in 
perineal lithotomy Before it leaves the pelvis it furnishes musculai 
blanches to the neighboring pyriformis, coccygeus, and internal obtuiator 
muscles This arteiy is comparatively smaller in the female. The sciatic 
arteiy passes out thiough the greater sciatic notch to the legion of the 
buttock (page 227), wheie it accompanies the great sciatic nerve between 
the tubeiosity of the ischium and the gieat tiochanter of the femui. 
Within the pelvis it also furnishes muscular blanches to the pyiifoirais, 
coccygeus, and levatoi am muscles, and sends twigs to the seminal 
vesicles and the lectum 

The arteries from the posteiioi division of the internal iliac aie the 
following The %ho-lumbar resembles the aoitic lumbai biaiiches It 
passes upward beneath the psoas muscle and the external iliac vessels to 
the supeificial suiface of the iliacus muscle (Plate 63, No 39), where 
it divides into an iliac and a lumbai bianch The lumbai bianch is 
distributed to the psoas muscle, anastomoses with the lowei two lumbai 
ai tones, and sends a spinal branch to the cauda equina through the 
lumbo-sacial foramen The iliac branch furnishes a nutiient vessel to 
the ilium, and establishes anastomoses with the circumflex iliac aud last 
lumbai ai tones 

The lateral sacral arteiies aie generally two on each side, descending 
in fiont of the sacial foiamina The ujiper aiteiy passes through the 
fiist sacial foiamen, while the lower sends branches through the second, 
thud, and fouith foiamiua Each bianch distiibutes small tuigs to the 
pyiifoimis muscle and sacial plexus of neives and the neigliboiing vail 
of the lectum They anastomose with the sacio-media aiterj^ and the 
coiiesponding lateial sacial aiteiies The gluteal aiteiy is quite large, 
aud passes at once from its origin thiough the gi eater sciatic notch 
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above the pyriformis muscle, and then divides into supeificial and deep 
sets of branches (Plate 85, Nos 23 and 46), which are described with 
the gluteal region (page 223) 

The veins of the pelvis coiiespond with the aiteries, draining the 
teriitories which they supply, receiving tiibutaiies from the great plexuses 
about the prostate, the neck of the bladder, and the rectum, alieady de- 
scribed (page 129), and empty into the internal iliac veins 

The sacral plexus of nerves (Plate 63, No 22, and Plate 76, 
Fig 1, No 22) consists of the lumbo-sacral nerve, the an tenor divis- 
ions of the three upper sacral neives, and part of the fourth These 
large nerve-coids rest upon the pelvic surface of the pyriformis muscle 
behind the pelvic fascia, which separates them from the internal iliac 
vessels, as already described (page 126) They diminish in size as they 
issue from the anterior sacial foramina, and converge to the greater sacio- 
sciatic foramen, whence they pass for the most part as a consolidated 
broad flat cord, the gieat sciatic nerve (page 227), usually beneath the 
pyriformis muscle, while the smaller and more plexiform portion is con- 
tinued as the pudic neive (page 167) From the plexus are derived mus- 
ciilai branches, which supply the pyriformis, obturatoi internus, gemelli, 
quadiatus femoiis, and glutei muscles, and cutaneous branches, the small 
sciatic and peiforatmg cutaneous nerves Of the muscular blanches the 
most conspicuous are the supeiior and inferior gluteal nerves The 
supeiioi gluteal neive consists of filaments from the lumbo-sacral cord 
and the first sacral nerve, and, passing beneath the pyrifoimis muscle, 
accompanies the gluteal vessels, dividing into upper and lower blanches 
to supply the gluteus medius and gluteus minimus muscles The infeiior 
01 lecuiient gluteal n&ive is derived fiom the lumbo-sacial cord and the 
fiist and second sacral nerves, and supplies the gluteus maximus muscle 
The small sciatic nerve is derived chiefly fiom the second and third 
sacral nerves It supplies the skin over the buttock (page 221), the 
peimeum (page 163), and the sciotum, as well as the back of the thigh 
and leg (Plate 89) The peiforatmg cutaneous nerve is a small branch 
from the fouith sacral neive which supplies the skin ovei the gluteal 
fold of the buttock 
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The pelvic sympathetic nerves are similar in tlieir arrangement 
to those of the abdomen, with which they are directly associated (page 
77) They consist of a chain of four or five ganglia extending along 
each side of the sacium internally to the anterior sacral foramina, termi- 
nating and uniting in fiont of the coccyx in the ganglion impai The 
ganglia aie hi ought into relation with the sacral nerves by external 
blanches, while iiiteinal branches pass to the pelvic plexuses upon each 
side of the lectum From the lattei numeious delicate filaments accom- 
pany the aiteiies supplying the viscera and form secondary jilexuses 
known lespectively as the infeiior lectal plexus, the vesical plexus, the 
pi ostatic plexus, the vaginal plexus, and the utei me plexus 

The pelvic lymphatic vessels are very numerous and large, and 
for the most pait accompany the tributaries to the internal iliac vein 
They deiive then lymph fiom various sources, as follows The obtwatoi 
lymphatics pass to a little gland below the obtuiator vessels, the pudic 
lymphatics (from the perineum), the gluteal lymphatics, and the sciatic 
lymphatics aie associated with glands situated on the side of the pelvis, 
between the external and internal iliac vessels Of the latter there is 
usually a single gland on the gluteal lymphatics which is pi eminent 
below the pyriformis muscle The efferent vessels from these glands 
join with the vessels fiom the bladdei and prostate in the male, or 
fiom the bladder, vagina, and uterus in the female, and unite in the 
hypogastiic lymphatic glands, in relation to the inteinal iliac veins, with 
the efferent vessels from the external ihac lymphatic glands The latter 
are generally thiee in number, and receive the lymph from the femoral 
and inguinal lymphatics, as well as from the epigastnc and circumflex 
iliac lymphatics from the wall of the abdomen Besides these there is 
a fine mesh of lymphatic vessels, constituting the sacral lymphatic plexus, 
upon the hollow of the sacium, winch leceive the lymph from the back 
wall of the lectum and aie associated with little glands near the ante- 
rior foramina The efferent vessels from this plexus unite partly with 
the internal iliac lymphatics and partly with the common iliac lym- 
phatics, and thence they all pass to the lumbar lymphatic glands on 
the back wall of the abdomen 
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THE EEGIOH OF THE PEEIHEUM 

The perineum is the lozenge-shaped space included by the outlet 
of the pelvis Its fiamework consists of the puhic aich and the sub- 
pubic ligament in fiont, the lami of the pubes and ischia and the 
tuberosities of the ischia at the sides, and the gieat sacio-sciatic liga- 
ments, the maigins of the two gieat gluteal muscles, and the tip of the 
coccyx, behind These can usually he felt and determined through the 
skin, and should always be carefully examined before appioaching the 
study of the deeper paits, as they are imjioitant landmaiks 

The shin in this legion is dark-coloied, comparatively thin, and in 
front of the anus is maiked by a lapM which continues along the 
middle line of the sciotum and the under suiface of the penis in the 
male, while in the female it extends only from the anus to the posterior 
commissure of the vulva The average measuiemeut of the perineal 
space IS eighty-seven millimetres, or about three and a half inches, 
tiansveisely between the ischial tubeiosities, and one bundled millimetres, 
or about four inches, from the tip of the coccyx to the pubic aicli, 
but it should be remembered that the drmensions of the perineum vary 
in different subjects, and that the antero-posterioi measurement is always 
greater rn the natural state than rn the outlet of the drred skeleton, 
owing to the curving of the sui face-tissues 

The perineal space may be consideied as consisting of two sub- 
regions, sepal ated from each other by an imaginary curved line drawn 
from one ischial tuberosity to the other in front of the anus, which is 
in the middle line betiveen the tuberosities, two and a half centimetres, 
or about an inch, from the coccyx The anteiioi portion of the space 
IS the genito-m inai y region, and the posterioi is the anal or ischio-i ectal 
legion The peiineum is separated from the pelvic cavity by the leva- 
toies am muscles and the recto- vesical fascia the modifications of the 
airangement of the latter peculiar to this region in the two sexes have 
already been referred to (page 127) 

The male perrneum (Plate 76, Frg 3, Plates 77 and 78) — In the 
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male, upon tlie suiface in the middle line between the anus and the 
scrotum, is the central point of the p&i ineum, which overlies the central 
tendinous inteisection of the subjacent muscles (page 163) In front of 
this point can be noticed a gentle elevation coriesponding to the bulb 
of the spongy jioihon of the uiethia The laphe is usually selected as 
a safe line foi incision in this legion because of its geneial freedom 
fiom blood-vessels, but it is easily displaced and cannot always be lelied 
upon as indicating the middle line Ovei the ischio-iectal portion of 
the pel meal space the skin is corrugated about the anus, and is very 
delicate wheie it blends with the mucous lining of the bowel, its epi- 
deimis being piolonged inward nine millimeties, oi about one-thud of 
an inch It is of a hiownish hue, and is provided with bans which are 
directed forward and inward toward the scrotum and converge behind 
the anus toward the coccyx 

The anus, or rectal orifice, is an irregular puckered opening two cen- 
timetres, 01 about thiee-fouiths of an inch, in length, during life, when 
not distended The wrinkling of its margin is caused by the contrac- 
tion of a thin layer of involuntary muscle-fibres in the subcutaneous 
tissue, called the coiiugator cutis am muscle Close to the verge of the 
anus theie are clusteis of papillae, and many minute glands which 
secrete an oily substance On the boider-line between the skin and 
the mucous membrane the anal veins often present varicosities, which, 
when large, constitute external piles This border-line also presents a 
fine white streak, which indicates the interval between the external 
and internal sphincter am muscles (Hilton) The anal branch of the 
pudic nerve supplies the skin of the verge of the anus, and the great 
pain often experienced in a fissure of the anus is due to the exposure 
of one of the filaments of this nerve in the torn tissue 

When the skin is carefully removed from over the entiie iierineal 
space (Plate 76, Fig 3), the subcutaneous tissue will be found to present 
different characters which adapt it to the requirements of the several 
localities Over the root of the penis and the scrotum the superficial 
layer is destitute of fat and consists of elastic connective tissue, but 
toward the deeper parts it contains fat in its meshes, which increases in 
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quantity posterioily and on either side of the rectum completely fills 
the two pyiamidal hollows known as the ischio-rectal fossae. These 
fossas become nioie or less conspicuous in emaciation They aie from 
five to seven and a half centimetres, or fiom two to three inches, in 
depth, and the fatty cushions which they contain afford an elastic sup- 
port to the lower end of the bowel during the passage of the faeces 
They are frequently the seat of furuncles, abscesses, or fistulae, owing to 
the fatty tissue being pooily nouiished and pi one to inflammation from 
exposure An %schio-7 ectal abscess is limited by the walls of the fossa 
in which it occuis, — the obtuiator internus muscle covered by its ex- 
pansion from the pelvic fascia (page 127) being on the outer side, 
the levator am muscle coveied by the anal fascia on the inner side, in 
front the tiansveisus peiinei muscle and the posteiior maigin of the 
tiiangulai ligament, and behind the gluteus maximus and coccygeus 
muscles with the greatei sacro-sciatic ligament An abscess in this 
locality, therefore, tending to discharge in the diiection of least resist- 
ance, will break either through the surface-skin or through the wall of 
the rectum The lower part of the rectum situated between the two 
fossae IS supjioited by the levatores am and exteinal sphincter muscles 
and the recto-vesical fascia The depth of the perineum varies consider- 
ably in diffeient bodies, depending chiefly upon the amount of the fat, 
being geneially about three inches in relation to the lateral wall of the 
rectum It should be noted in this connection that, owing to the attach- 
ment of the levatoi am muscle (page 167) and of the anal fascia to the 
bowel, the opening into the latter in an ordinary case of fistula is 
nearly always within thirteen millimetres, or half an inch, of the anus 

The fat in the ischio-iectal region is continuous with that of the 
supeifieial fascia of the buttocks and thighs Over the ischial tuberosi- 
ties theie aie tough fibrous septa, extending fiom the skin to the bone 
and inteispeised among the coarse fat, which thus forms a natural pad- 
ding This IS occasionally reinforced by the development of iiiegular 
bursae 

The external sphincter am muscle (Plate 76, Fig 3, No 5) is veiy 
closely associated with the skin, from which it is difficult to separate it 
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except in the most lecent state It is elliptical, consisting of two layers 
of cuived fibies winch aiise from the ano-coccygeal ligament and the 
tip of the coccyx, and, suiiounding the anus, are attached mainly by a 
pointed slip at the central tendon of the peiineum Theie aie numeious 
fibies fiom the Bupeificial layei which intermingle with the several adja- 
cent muscles and decussate with one anothei in front of and behind 
the anus The deep layei is in i elation with the inteinal sph%ncte't am 
imiscle, which is the iing of involuntaiy circular and muscular fibies 
suiiounding the lowei poition of the rectum (page 46), six millimeties, 
01 about a quartei of an inch, fiom the margin of the anus 

The external sphincter is a voluntary muscle supplied by the fowth 
sacial neive (Plate 77, Fig 1, No 34), and by its tonic action it keeps 
the anus closed In the opeiation of fistula %n ano the external sphincter 
IS divided, in oidei to keep the parts at lest duiing the healing process, 
and the incision should be made paiallel to the course of the infeiior 
lectal vessels These vessels arise fiom the pudic, and cross obliquely 
with the anal nerves thiough the ischio-iectal fossa to the lower wall of 
the lectum and the skin about the anus Occasionally they aie of large 
size, and if wounded may give rise to troublesome bleeding Wlieu the 
fat IS lemoved fiom the fossa upon either side, the pudio vessels and neive 
will be exposed embedded in the fascia over the obturatoi internus muscle 
thiee centimeties, or about an inch and a quartei, above the lower 
boidei of the ischial tubeiosity (Plate 76, Fig 1, No 30) The jiudic 
vessels and neive approach nearei the surface as they pass forwaid in 
relation to the pubic aich The pudic aiteiy arises from the anterior 
branch of the internal iliac aiteiy, and is particularly described with the 
dissection of the pelvis (page 153) 

The superficial fascia, over the urethral region is veiy thin 
and free fiom fat towaid the scrotum, as alieady stated (page 141) It is 
continuous lateially ovei the rarai of the ischia with the superficial 
fascia of the thighs, but in the middle hue is adherent both to the skin 
along the raph^ and to the deep fascia, so that it offers a bairier to 
the ready passage of infiltiation from side to side The super jicial hianch 
of the pel meal neive passes between the supeificial and deep fasciae to 
Vor, IL— 21 
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Figure 1. 


Vertical median section of female pelvis, showing the relations of the bladder, vagina, and rectum (all partially- 
distended) 

1 The common iliac artery 

2 The termination of the colon 
S The cut end of the external iliac vein 

4 The out end of the external iliac artery 

5 The commencement of the rectum 

6 The promontory of the sacrum 

7 The fundus of the uterus co\ ered ivith the peritoneum 


8 The cut end of the internal iliae arterj 


The recto uterine (Douglas’s) fold of the peritoneum 
The right ovary seen on the under surface of the broad 
ligament, which is draw n outward and reflected 
The muscular coat of the rectum 
The middle rectal, or h'emorrhoidal, artery 
The broad ligament 


14 The lower portion of the rectum 

15 The coccyx 

16 The anus 

17 The epigastric fold of the peritoneum 

18 The position of the left Fallopian tube 

19 The position of the left ovary 

20 The peritoneum over the bladder 

21 The bladder 

22 Section of the pubes at the symphysis 

23 The neck of the bladder 

24 The urethra 
2 o The clitoris 

26 The labium mnjus 

27 The perineal body 


Figure 2. 


Vertical section of female pelvis The rectum and vagina opened, the bladder and urethra distended The position 
of the os uteri is shown in its proper relations 


1 The common iliac artery 

2 The termination of the colon 

3 The cut end of the external iliac vein 

4 The cut end of the external iliao arterv 

5 The promontory of the sacrum 

6 The cut end of the internal iliac artery 

7 The neck of the uterus cov ered with the peritoneum 

8 The recto uterme (Douglas s) fold of the peritoneum 

9 The middle rectal, or htemorrhoidal, vessels 

10 The vagina (opened) 

11 The rectum (opened) 


12 Thecoccvx 

13 The anus 

14 The epigastric peritoneal fold 

15 The left Fallopian tube and fimbnated extremity 

16 The left ovary 

17 The bladder (distended) 

18 The os uteri (externum) 

19 Section of the pubes at the sjmphjsis 

20 The urethra (distended) 

21 The sub pubic plexus of veins 

22 The clitoris 


Figure 3 


Vertical section of female pelvis (same as Figure 2), with section of the uterus showing its cavity 


1 The common ihac vein 

2 The common iliac artery 

3 The sigmoid termination of the colon 

4 The cut end of the external iliac vein 

5 The cut end of the external iliac artery 

6 The promontory of the sacrum 

7 The cavitj of the uterus 

8 The recto uterine (Douglas’s) fold of the peritoneum 

9 The muscular coat of the rectum 

10 The middle rectal, or hsemorrhoidal, vessels 

11 The rectum (opened) 

12 The vagina (opened) 

13 The lower v ah e like fold in the rectum 

14 The coccj-x 


15 The anus 

16 The perineal bod> 

17 The V aginal opening 

18 The epigastric fold of the peritoneum 

19 The peritoneum o\ er the bladder 

20 The left ovary 

21 The bladder 

22 Section of the pubes at the symphjsis 

23 The urethra 

24 The sub pubic venous plexus 

25 The clitoris 

26 The labium majus 

27 Fat and muscular tissue between the vagina and the 

urethra 


Figure 4 

Vertical section of female pelvis (same as Figure 3), with bladder and urethra opened 


1 The common iliac artery 

2 The common iliac v ein 

3 The sigmoid termination of the colon 

4 The cut end of the external iliac artery 

5 The promontor) of the sacrum 

6 The cavity of the uterus 

7 The recto uterine (Douglas s) fold of the peritoneum 
b The muscular coat of the rectum 

9 The middle rectal v essels 

10 The rectum (opened) 

11 The coccyx 


12 The anus 

13 The perineal body 

14 The vaginal opening 

15 The deep epigastric artery 

16 The position of the obliterated hj pogastric arterj 

17 The bladder (opened), showing its mucous lining 

18 Section of the pubes at the sj mph j sis 

19 The mucous lining of the urethra 

20 The vagina (opened) 

21 The clitoris 

22 The labium majus 
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supply tlie skm of the peimeum and the sciotum This nerve commu- 
nicates in fiont with the %nfeiio') pudendal nerve, which is a hianch of 
the lessei sciatic neive It appeals above the tubeiosity of the ischium, 
passing ovei the fascia coveimg the conesponding ramus of the ischium 
(Plate 77, Fig 1, No 22) 

The deep fascia over the urethral region (oi Colies's fascia) 
(Plate 76, Fig 3, No 2) is a thin strong membrane attached on each 
side to the lami of the ischia and pubes Anteriorly it is continuous 
with the deep fascia of the penis, and in the middle line it is connected 
with both the ovei lying supeificial fascia and with the median septum 
of the undeilying acceleiatoi uiinse muscle, while posterioily it is le- 
flected aiound the anal bordei of the two transversus peiinei muscles, 
and, turning upwaid and foiwaid beneath these muscles, becomes the 
anteiior layer of the tiiangulai ligament (Plate 77, Fig 1, No 9) 
The reflected boidei of the deep fascia is stiengthened at the central 
point of the pemnewm by the blending of the attachments of the ex- 
ternal sphiiictei am, the two transverse perineal, and the acceleiator 
uiinsB muscles Inflation by means of a blow-pipe will demonstrate the 
distinct separation of the urethial and ischio-rectal regions by the leflec- 
tion of the deep fascia aiound the transversus peiinei muscles, and this, 
togethei with the lateral connections to the lami of the ischia and 
pubes, explains the couise of extra vasated uiine aftei rupture of the 
spongy portion of the uiethra, when it passes into the cellulai tissue of 
the scrotum, penis, and gioins. but not into the ischio-rectal fossae or 
upon the thighs It should be lemembered, as alieady stated (page 6), 
that the deep fascia of the uiethial region, the dartos tissue of the 
sciotum, and the deep layei of the superficial fascia of the abdominal 
wall aie in leality merely difieient parts of the same structuie 

When the deep fascia is leflected as shown in Plate 77, Fig 1, tlie 
muscles which covei the bulb of the uiethra and the ciura of the penis 
aie exposed, foiming upon each side an intei musculai biangle in which 
appear the supeificial perineal vessels and nerves Upon each side the 
eiectoi penis oi ischio-caveinosus muscle arises from the lower and inner 
border of the tuber cavernosum on the ischio-pubic ramus and the 
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front of the tuberosity of the ischmm, and passes forwaid to be inserted 
into the capsule of the corresponding corpus cavernosum penis These 
muscles are supplied by the deep perineal nerves, and they seive to 
depress and compress the cruia of the penis The accelei ato'i wince or 
bulbo-cavernosus muscle consists of two symmetrically arianged portions 
united by a median laphS presenting a bipenniform appeaiance (Plate 
77, Fig 1, No 6) It IS attached posterioily to the cential tendon of the 
perineum, blending with the outer fibies of the external sphincter, and 
embraces the bulbous portion of the coipus spongiosum of the urethra, 
the fibies diverging and leaving in front a V-shaped space The insei- 
tion of this muscle is as follows The posterior fibres are attached to 
the triangular ligament on each side of the bulb, the middle fibres sui- 
round the bulb and adjacent pait of the corpus spongiosum and blend 
with one anothei in a tendinous lamella, and the anterior fibies aie 
inseited into the under and outei side of the coijiora caveinosa, covei- 
ing by then expansion the dorsal vessels of the penis Veiy often the 
anteiior poition of the fibies appeals to be separated and inseited into 
the fascia over the doisuin of the penis below the pubic arch, and thus 
constitutes the compiessoi vence do? salts perns muscle The accelerator 
uiinse IS supplied by the deep perineal nerve, and the action of the 
entire muscle is that of a poweiful compressor of the bulb in expelling 
the last drops of urine after micturition It also selves to assist the 
erectores penis muscles in the election of the organ The transversus 
peiinei muscles consist of muscular fascicles of variable development in 
diffeient bodies, not uncommonly being wholly absent They arise from 
the inner sides of the tubera iscliii, and pass foiward to join with one 
anothei and with the othei muscles in the cential tendon Occasion- 
ally there is a small accessory muscular slip, called the deep hansversus 
pel met or ischio-bulbosus muscle, which has a distinct origin beneath the 
supeificial muscle and passes behind the bulb to the cential tendon 
The above muscles are all furnished with branches of the superficial 
perineal arteiy (Plate 76, Fig 1, No 24), which leaves the pudic 
artery at the innei side of the ischial tubeiosity, and, after piercing 
the deep fascia as it is reflected aiound the tiansverse peiineal muscle, 
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passes along the border of the erector penis muscle In relation to the 
transverse muscle, a branch called the tiansveise peiineal aiteiy passes 
usually superficially upon that muscle to anastomose with its fellow from 
the opposite side Both the transverse muscle and the transverse artery 
are divided in the incision for lateral lithotomy, and the presence of 
this artery should not he overlooked, as it is sometimes enlarged, taking 
the place of the deeper bulbar artery (page 167) 

The pel meal neives, supeijicial and deep, are derived from the pud%c 
neive (page 161), and, following the course of the corresponding arte- 
ries, supply the skin of the perineum and scrotum and each of the 
muscles as above described When the muscles are lemoved from the 
uiethial region, the corpora cavernosa, with then whitish fibrous coats, 
are seen upon each side (Plate 77, Fig 2), and the bulb of the corpus 
spongiosum m the middle, with the perineal surface of the triangular 
ligament appearing between them 

The tiiangulai ligament of the perineal region, although undoubtedly 
important, has been so emphasized and exaggerated by laborious desciip- 
tions that the student who attempts to veiify these upon the dissecting- 
table generally becomes bewildeied and is forced to accept a great deal 
on faith Diagrams are at best but the expression of ideas, and their 
very distinctness is misleading in producing the impression that all 
the structures pertaining to this especial locality are bounded by fixed 
Imes Within the last few years, preparatory to this part of his work, 
the author has carefully made dissections of the perineum upon some 
twenty different bodies, all in as lecent a state as could be obtained, 
and the facts which he has thus been able to demonstrate to his own 
satisfaction are the basis of this description of the anatomy of this 
region 

It IS hoped that from what has already been stated it will be under- 
stood that the deep fascia ovei the uiethral portion of the perineum is 
continuous behind the transverse perineal muscles with the triangular 
ligament This membrane consists of a sheet of white fibrous tissue 
extending transversely between the rami of the iscliia and pubes, and 
practically separating the anterior portion of the pelvic cavity from the 
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metliial region It blends anterioily witb the sub-pubic ligament, and 
IS m close contact with the subjacent portion of the obiuratoi fascia, 
which forms the sub-pubic fascia and is usually desciibed as the pos- 
teiior layei of the tiiangulai ligament (Plate 75, Fig 1, No 8) This 
posteiioi layei should be legaided as meiely an expansion of the general 
pelvic fascia (page 127), and it certainly is less developed than the 
strong extia-pelvic fascia constitutmg the tiiangular ligament proper 
The lattei is pierced at the apex beneath the pubic aich by the doisal 
vessels and neives of the penis (page 142), and by the urethia two and 
a half centimeties, oi about an inch, beneath the pubes in the middle 
line The sheath of the urethra as it passes thiough the ligament 
receives a reinfoi cement fiom the membrane, which piobably selves 
as a factor in pioducing the obstacle which a catheter oi sound meets 
with at this part of the urethial passage, to oveicome which it is only 
necessaiy in many cases simply to draw the penis forward upon the 
instiument It should be noted that in luptuie of the uiethia ante- 
rior to the tiiangular ligament it is this membrane which prevents the 
urine from escaping into the pelvis When, howevei, urine does escape 
thiough a ruptuie of the membranous poition of the urethra posteiior 
to the ligament, oi an abscess occurs in this situation, no tune should 
be lost in making a section of the penneum foi its evacuation, for 
there is little hindeiance naturally offered by the subjacent tissues to 
its infiltration into the pelvic cavity After the triangulai ligament 
has been dissected away (Plate 77, Fig 2, and Plate 78, Fig 1) tbe 
following parts can be seen The memhanous poition of the uiethia is 
indicated by the constriction at the back of the bulb On either side 
of it aie the sub-m ethi al (or Cowpei’s) glands (Plate 78, Fig 1, No 6), 
which have aheady been described (page 137) The constiictoi methice 
muscle IS a variably-developed layer of muscle-fibres which aiises laterally 
along the lami of the pubes and is inserted into a median tendinous 
raphe on the wall of the urethia, extending from the bulb to the pros- 
tate gland, surrounding, therefore, the membranous poition of the urethra 
Fasciculi of this muscle are sometimes separated aitificially, and have 
been differently designated, the transverse fibres being called the com- 
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pressor urethrce muscle {of Guthrie), and the oblique fibies the levatores 
wethce muscles {of Wilson) The deep transverse perineal muscles 
sometimes found (page 164) are also specializations of the same layer 
of musculai tissue The biancbes of the pudic aitery (page 153) wbicb 
are seen in this dissection aie the artery of the bulb of the urethia, 
the aiteiy of the coipus caveiuosum, and the doisal arteiy of the penis 
They aie all between the piopei triangulai ligament and its deepei 
layei, oi the sub-j)ubie fascia 

The hulbai mteiy is the laigest, and passes thiough the substance of 
the constrictoi uiethise muscle to the bulb, sending off branches in its 
course to Cowper’s gland The aiteiy should be avoided, if possible, in 
the lateial lithotomy opeiation, and when it pursues its noimal course, 
foul centimetres, oi about one and a half inches, above the anus, it is 
out of the way if the incision is not extended too high in the peii- 
neum, but occasionally it is moie superficial, or the tiansveise peiineal 
aiteiy takes its place, as already mentioned (page 165), and it would then 
necessaiily be cut in the opeiation In such cases, however, it is not 
difficult to secure the main trunk with a ligature, since it is more supei- 
ficial, as was found in a hospital patient operated on by the author 
several yeais ago The aiteiy of the corpus cavei nosum ascends neai 
the pubic aich, enters the coiiesponding cius of the penis, and continues 
by the side of the septum pectiniforme (page 141) The doisal aiteiy 
of the penis passes foiwaid beneath the cius, pierces the tissues about 
the suspensoiy ligament, and continues along the doisum of the penis 
(page 141) The veins accompanying the branches of the pudic arteiy 
teiminate in the pudic vein, except the doisal vein of the penis, which 
communicates with the prostatic plexus of veins (page 128) The pudic 
neive originates fiom the lower pait of the sacial plexus, and its blanches 
follow the distribution of the pudic arteiy, and aie severally described 
with the different structures 

The levator am muscle (Plate 77, Fig 2, No 9) arises on eithei side 
from the posterior surface of the pubic bone below the symphysis, from 
the curved white line indicating the separation of the obtuiatoi and 
recto-vesical layers of the pelvic fascia (page 126), and from the inner 
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suiface of tlie spine of the ischmm. The fibres of this muscle descend, 
conveiging inwaid towaid the middle line, and, uniting with the fibies 
of the opposite levator muscle, foim a sling-like suppoit foi the lower 
pait of the lectum They aie inserted anteriorly aiound the base of the 
pi estate gland, medially into the wall of the rectum between the internal 
and external sphincter am muscles, and posterioily, by far the laigest por- 
tion, into the ano-coccygeal ligament and the side of the coccyx There 
IS a segmentation of this muscle which passes fiom the spine of the 
ischium to the lower part of the sacrum and the coccyx beneath the 
lessei sciatic ligament, and is called the cocaygeus muscle The anteiior 
fibies of the levator am, fiom their relation to the prostate, aie sometimes 
specialized as the levator 'piostatce muscle In the female the portion of 
the levator am muscle corresponding to the levator prostatas is attached 
to the sides of the vagina Both the levator and coceygeus muscles are 
supplied by the third and fourth sacral neives Upon removal of the 
above muscles, a view is obtained of the relations of the prostate gland 
and seminal vesicles at the base of the bladder (Plate 78, Fig 2), and 
if the lectum is sepaiated from the recto-vesical fold of the pelvic fascia, 
and diawn downwaid and outward, the relative position of the perito- 
neum can be appreciated (Plate 78, Fig 2, No 14) The prostate gland 
IS just behind the tiiangular ligament, and is surrounded by its capsule 
beneath the levator am muscle and the vesico-prostatic plexus of veins 
(page 128) The base of the bladder, when the body is in the usual 
position foi operating in this legion, is six and a quarter centimetres, 
or about two and a half inches, fiom the surface 

The female perineum (Plates 73, 79, 80, and 81) — In the female 
the peiineal space presents the genito-urinary legion anterioily and 
the ischio-rectal region posterioily, the two being separated by the geii- 
neal body, consisting of a dense mass of connective tissue covered with 
a biownish skin There is very little diffeience in the ischio-ieetal 
region in the two sexes The tiansverse measuiement is usually gieatei, 
owing to the eveision of the ischial tubeiosities (page 111), and the 
ischio-rectal fossas are wider and shallowei The anus is somewhat nearer 
the coccyx, but in other respects closely resembles the anus in the male 
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Tlie piominence winch extends fiom the symphysis of the pubes to the 
peiineal body arid includes the external oiifices of the genital and 
uiinary passages is called the pudendum, or vulva It is sui mounted at 
the symphysis by an eminence, the mans Veneris, consisting of an 
accumulation of fatty tissue, ovei which the skin is provided with !hick, 
cuily hail Fiom this two thick folds of skin, the labia majoia, 
descend on each side of the o’lma uiogenitalis They blend beneath the 
pubes, forming the anteiior commissme, and, diminishing below, join 
two and a half centimetres, or about an inch, above the anus, in the 
posterior commissure Within the latter theie is a small tiansveise fold, 
the fourchette, or ficenulum pudendi, the space between which and 
the posterior commissure is called the fossa navicular is. The labia 

majoia are homologous to the two halves of the scrotum in the male 
The external skin is piovided with hairs and sebaceous glands, but 
the internal suiface of each labium lesembles mucous membiane, being 
thinnei, smoother, and moist, and maiked by the oiifices of many seba- 
ceous follicles Within the labia majora there are two smallei folds, 
the labia minora, or nymphm, which commence about half-way between 
the commissures, becoming moie pronounced as they approach the ante- 
rioi commissuie, wheie they blend and foim a hood-hke coveiing foi 
the clitoris, called the prceputium clitoridis, and, sending a small band 
of tissue fiom each side to the undei suiface of the glaiis of that 
oigan, constitute the ficenuluvi clitoridis The stiuctuie of the labia 
minoia diffeis fiom that of the labia majoia in not containing fat, being 
lather a modified skin enveloping a plexus of small veins Posteiioily 
they become lost on the innei sides of the labia majora The clitoris 
IS exposed when the labia minoia aie separated It is the homologue of 
the penis, four ceutimeties, or about an inch and a half, in length, when 
stripped of its coveiings, but without a coipus spongiosum or a uiethra 
It IS attached by two crura to the jiubic aich, and by a suspensory 
ligament Its coipora cavernosa are sui mounted by a small glans, 
which IS furnished with extiemely sensitive papillae Relatively its 
doisal aiteiies and nerves are large, and they aie disposed in a similar 
manner to those of the penis Beneath the clitoiis there is a smooth 
VoL II— 22 



PLATE 

Figure 1 


74 


Vertical section of the male pelvis, showing the relative positions of the viscera and the folds of the peritoneum and 
pelvic fascia Also the great prostatie plexus of veins 


1 The first portion of the rectum 

2 The right common iliac vein 

3 The right common iliac artery 

4 The right ureter 

5 The cut ends of the right external iliac vein and artery 

6 The recto vesical fold of the peritoneum, over the 

second portion of the rectum 

7 The cut ends of the right internal iliac artenes 

8 The right vas deferens, passing backward beneath the 

peritoneal covering of the bladder 

9 Section through the right lateral mass of the sacrum 

10 fhe cut ends of the nght internal iliac veins 

11 The vesico prostatie plexus of veins 

12 The muscular coat of the third portion of the rectum 

13 The levator am muscle 

14 Section through the coccyx 


15 The sphincter am muscle 

16 The peritoneum, lining the left wall of the abdomen 

17 The deep epigastric vessels, covered by the fold of the 

peritoneum 

18 The position of the left semilunar fold (of Douglas) 

19 The vesico abdominal fold of the peritoneum 

20 The supra pubic fat and aponeurosis 

21 The anterior wall of the bladder, uncovered by pen 

toneum 

22 The body of the distended bladder 

23 Section of the pubes at the sjmphysis 

24 The dorsal vein of the penis 

25 The cut end of the nght spermatic cord 

26 The accelerator urinEe muscle, surrounding the bulb 

of the spongy portion of the urethra 

27 The anus 


Figure 2 

Vertical section of the male pelvis, showing the region of the prostate gland (Same as Figure 1 ) 


1 The first portion of the rectum 

2 The right common iliac artery 

3 The Tight common ihac vein 

4 The right ureter 

5 Section through the lateral mass of the sacrum 

C The recto vesical fold of the pentoneum, over the 
second portion of the rectum 

7 The cut ends of the right internal iliac artenes 

8 The right vas deferens passing here onward beneath 

the peritoneum 

9 The cut ends of the nght internal iliac veins 

10 The right seminal vesicle 

11 The third portion of the rectum, showing its muscular 

lajer 

12. The prostate gland 

13 The recto v esical layer of the pelvic fascia 

14 Thecocejx 


15 The levator am muscle 

16 The sphincter am muscle 

17 The peritoneum lining the left wall of the abdomen 

18 The peritoneal fold of the deep epigastric v essels 

19 The position of the urachus 

20 The summit of the bladder, covered bj the vesico- 

abdominal fold of the peritoneum 

21 The body of the bladder 

22 Section of the pubes at the sj mphysis 

23 The dorsal v ein of the penis 

21 The position of the triangular ligament 

25 The position of the membranous portion of the urethra 

26 The accelerator urmte muscle, over the bulb of the 

spongy portion of the urethra 

27 The cut end of the right spermatic cord 

28 The perineum 
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tiiangulai surface, called the veshbule, in the hack part of which, two 
and a half centimetres, oi about an inch, below the clitoiis, is the 
oiifice of the uiethia (page 117), the meatus m%nar%us, suiiounded by 
an elevation of the mucous membrane (Plate 79, No 3) The meatus 
IS lounded and puckeied, and not a veitical slit like that of the penis 
The oiijice of the vagina is just below the meatus When closed, it 
appeals as a veitical slit, becoming elliptical when expanded It is 
nail owed in the young female by the piesence of a thin fold of 
mucous membiaue, the hymen, which is very vaiiable in foim and 
development Oidmaiily it extends acioss the lowei part of the vaginal 
oiifice with a crescentic holder diieeted upwaid After its lupture its 
boidei apjiears singulaily scalloped, and is called the caiunculce myiti- 
foi mes 

When the vagina and the lowei pait of the lectum are packed with 
oakum and then onfices are closed with stitches, the skin and supei- 
ficial fascia can be lemoved, and the vaiious muscles, vessels, and nerves 
in this legion can be dissected, as shown m Plates 79 and 80, piovided 
the paits aie in a good state of preservation and well developed Of the 
special muscles which occupy the genito-uiinaiy legion in the female, 
those Avhich aie deseiving of attention as piesenting peculiai diffeiences 
from the muscles m the same situation in the male aie the following 
Upon each side the eiectoi clxtondis or ischio-cavei nosus muscle lesem- 
hles the elector muscle of the penis m the male, but is piopoitionately 
smallei It arises from the ischial tubeiosity and embiaces the coiie- 
sponding crus of the clitoris The sphincter vaginae oi bulbo-caveinosus 
muscle IS analogous to the acceleiatoi uringe in the male It consists 
of fibies which arise from the central tendon of the peiineum, and, 
suiiounding the oiifice of the vagina, unite anteiioily by being inseited 
into the corpora cavernosa chtoiidis and to the submucous tissue of 
the vestibule A slip from each side of this muscle ciosses the body 
of the clitoris, and serves to com pi ess the dorsal vein At the central 
tendon the fibres of the sphincter vagmse blend with those of the ex- 
ternal sphincter am, so that the two muscles togethei piesent somewhat 
the form of the figure 8 The tiansve^sus loemnei muscles are difficult 



172 


TSE REaiON OF TEE PERINEUM 


of satisfactoiy demonstration, but usually appear divided into fasciculi, 
which are resjiectively inserted into the sphincter yagime, the levator 
am, and the wall of the lower pait of the lectum The above muscles 
constitute an intei muscular triangle, as in the male, but smaller When 
they are removed (Plate 80, Fig 1), the corpora cavernosa of the 
clitoris and the vaginal bulbs are exjiosed The coipoia cavernosa of 
the chtoiis aie diminutive repiesentatives of the same j)Oitions of the 
penis The vaginal bulbs (Plate 80, Fig 1, Nos 6 and 18) are two 
oblong masses of erectile tissue placed upon either side of the opening 
of the vagina They are joined anteriorly over the urethra by a narrow 
portion (called the pa-is into media) , which consists of a large venous 
plexus and is prolonged into the glans clitoiidis Beneath the vaginal 
bulbs and the corpora cavernosa is the sub-pubic fascia, or ijiangular 
ligament (Plate 80, Fig 1, No 9), which is wider than it is in the male, 
but naturally looser and weaker, owing to its being pieiced by the vagina 
as well as by tbe urethra, the two orifices of these passages being sepa- 
rated by a veiy naiiow band of the fibrous tissue of the membiane The 
attachment of the pelvic fascia to the tiiangulai ligament is closer than 
it IS in the male, and it is even less distinguishable as its posterior layer 
Beneath the proper sub-pubic fascia and the indefinite pelvic fascia are 
structures which aie analogous to those found in relation to the mem- 
branous portion of the male uietliia Upon each side there is a yellowish, 
racemose, glandular body {gland of Baitholin), resembling the similarly- 
situated sub-uiethral gland of Cowper, but much larger The ducts 
from these glands are two centimetres, or about three-fourths of an inch, 
in length, and open at the middle of the side of the vaginal orifice 
just within the labium minus Within these deep fascial layers there are 
also variously developed muscle-fibies, which occasionally present definite 
form and attachment, so that they have been specialized as the constiictor 
vaginae muscle, consisting of fibres arising at the deep border of the 
central tendon and circling round the vaginal orifice, the depiessor 
uiethice muscle (Plate 80, Fig 2, No 10), formed by some fibres which, 
aiising from the deep surface of the ischial tuberosity, pass U 2 iwaid and 
inward over the urethia and blend with corresponding fibres from the 
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opposite side , and a deep transverse peiineal muscle, very similar to that 
in the male The blanches of the pudic vessels aie smaller than the 
corresponding blanches in the male perineum, but in all essential i aspects 
the desciiption of the one answers for the other The pudic aitery and 
its veins can be more easily exposed to view in the female, owing to 
the greater width of the space and to the eversion of the ischial tuber- 
osities. The branches of the pudic nerve also correspond in the mam 
to the pudic branches in the male They are especially well shown in 
Plate 79 


THE EEGIOH OF THE BAOX 

This region propeily extends fiom the occipnt to the sacrum, and 
its several portions are naturally included in the separate regions of the 
neck, thorax, loins, and buttocks The structures composing the back of 
the neck and the back of the thorax in relation to the upper extremity 
and the articulations of the iibs to the spinal column are tlioioughly 
described in Vol I A topographical survey of the entire back is of 
practical clinical value, and is given in Plate 82, which is based upon 
careful examinations of both the living and the dead body, and may 
be studied to advantage by comparing it with a similar survey of the 
anterior view shown in Plate 27, Vol I 

Before explaining the anatomy of the deep structures of the back 
not previously described, the superficial view of the back, including the 
landmarks, will be briefly considered 

When the body is held erect with the shouldeis squared and the 
arms hanging naturally at the sides (Plate 82), the surface-markings 
of the back which can be distinguished are as follows In the median 
fuirow caused by the lateral bulging of the deep longitudinal muscles 
the spines of the seventh cervical vertebra {vertebra prorninens) and first 
dorsal vertebra are usually noticeable, and by counting downward the 
succeeding spines may be determined The spines through the entire 
senes, except that of the second cervical vertebra, may be brought into 
relief and detected by sight as well as by touch by bending tlie body 
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folward They nevei occupy an exactly stiaight line, being noimally 
slightly diveigent to the light in the thoiacic poition of the veitebial 
column, where they aie obscured in the upiight position except when 
the body is emaciated In the lumbar legion the siiines can usually 
be seen on the surface, because of the intimate association of the skin 
with the lumbal aponeuiosis and the subjacent supra-spinous ligaments, 
which pioduces a series of veitical dimplings corresponding to the lum- 
bar spines It should be remembeied, as alieady pointed out (page 249, 
Vol I), that owing to the obliquity of the vertebial spines in the 
thoracic portion of the column they are not ojiposite the coriesponding 
veitebral bodies Their lelative positions aie given in connection with 
the exits of the spinal neives (page 206) The spines of the scapulae 
can be felt through the skin, and when the aims are ciossed upon the 
chest they coriespond to the level of the fouith doisal spine and ascend 
outwaidly to the points of the shouldeis The infeiior angles of the 
scapulae when the arms are in the above position are on the level of 
the seventh doisal spine In the movements of the ujipei extiemity the 
veitebial bordeis of the scapulae hold veiy different relations to the 
spinal column, for when the shoulders are thrown back, with the arms 
at the sides, the infeiior angles of the scapulae in the adult are seven 
and a half centimetres, or about thiee inches, apait, wheieas when the 
aims are crossed upon the chest the interval between them measuies 
thirty centimetres, or about twelve inches, so that the latter is the best 
position for the medical examination of the back of the thorax The 
%ntei scapular space may even be increased to forty centimetres, or sixteen 
inches, by raising the arms above the head 

The most reliable landmaihs for clinical pui poses in this legion 
are as follows ;^Plate 82) The thud doisal spine is about opposite the 
bifurcation of the tiachea, the fourth dorsal spine indicates the position 
of the base of the lieait, while the eighth doisal spine coriesponds to 
its lowei level and to the central tendon of the diaphragm The tenth 
dorsal spine corresponds to the lowei boideis of the lungs, which, when 
fully expanded, follow the upper borders of the eleventh iibs The 
second lumbar spine is opposite the termination of the duodenum, and 
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also opposite tlie commencement of the cauda equina mthm the spinal 
canal The fouith lumbar spine is opposite the bifurcation of the aorta 

The shn of the back is piovided with a veiy thin epideimis, and 
IS covered with veiy delicate short hairs which are directed downwaid 
toward the middle line There aie comparatively few sebaceous and 
sudoriferous glands, the foimer being large over the scapulas, and the 
lattei especially so ovei the loins The sensibility of the skin of the 
back IS low, as compaied with that of the skin over the fiont of the 
body The skin is geneially closely adherent to the supeificial fascia, 
which IS dense and tough and in the well-nouiished individual contains 
much fat, and is attached to the supra-spinous ligaments through the 
entile length of the spinal column In the lumbai region the supei- 
ficidl fascia contains less fat in its meshes, and aftei death often presents 
a gelatinous appeal ance, owing to hypostatic infiltiation 

After the skin and supeificial fascia have been removed, the supei- 
ficial muscles, together with the cutaneous vessels and nerves, aie exposed 
(Plate 83, Fig 2), symmetiically airanged on both sides The uppei six 
nerves aie the tnternal branches of the postenoi doisal spinal neives, 
and they appear at the sides of the spinous piocesses, penetrating the 
sheath of the trapezius muscle Below these there are nine cutaneous 
nerves, of which the fiist six are derived from the exteinal blanches 
of the posteiioi doisal spinal neives and appear opposite the angles of 
the lespective iibs, penetrating the lumbar aponeuiosis, and the lower 
three are deiived fiora the posteiior lumbar spinal neives and descend 
in 1 elation to the posterior poition of the crest of the ilium There 
are also several small cutaneous twigs from the posterioi sacral neives 
which pierce the fascia in the neighboihood of the sacium Each of the 
doisal spinal nerves is accompanied by a posterioi blanch of the corie- 
sponding intercostal or lumbar aiteiy The tiapezius muscle is desciibed 
on page 208, Vol I 

The latissimus dorsi muscle arises from the lower six dorsal 
spines and their supia-spinous ligaments, under cover of the trapezius 
muscle (Plate 83, Fig 2, No 5), from the lumbai fascia, and from 
the uppei two sacral spines and the adjacent portion of the external 
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lip of tlie crest of the ilium, and, receiving fleshy stiips fiom the tliiee 
lower ribs, which interdigitate with the external oblique muscle of the 
abdomen, passes to be inseited by a flat tendon, four centimetres, or 
about an inch and a half, in breadth, into the floor of the bicipital 
gioove of the humerus (page 329, Vol I) The fibres twist on them- 
selves as they converge toward the axilla, and, curving over the inferior 
angle of the scapula, are so disposed at their insertion that the fibres 
from the upper poition become the lowest in the groove, and the fibres 
from the lower poition the highest The latissimus dorsi and the teies 
majoi form the posterior fold of the axillary region (page 337, Vol I), 
and their tendons are separated by a bursa, although they are com- 
monly united at then contiguous borders, the tendon of the latissimus 
doisi being attached in fiont of and higher than that of the teies 
major 

The latissimus dorsi is usually held in relation to the inferior angle of 
the scapula by a dense band of connective tissue, and very often receives a 
distinct accessory muscular slip from the bone The object of this attach- 
ment, as well as of the manner in which the high oiigm of the muscle 
IS coveied by the trapezius, is that the scapula may be kept applied to the 
chest- wall in the movements of the upper extremity Occasionally there 
appears to be no connection' between the muscle and the inferior angle 
of the scapula, and sometimes the connection may be sever ed by violence 
It should be noted that when the scapula is not firmly held against the 
ribs the arm cannot be raised beyond a right angle (page 335, Vol I ) 
There are also very frequently found accessory slips extending from the 
latissimus doisi to the sheath of the axillary vessels and to the long 
head of the triceps muscle, which are the survivals of expansions occur- 
ring in the early embryonic condition The action of the latissimus dorsi 
muscle IS to diaw the aim inwaid and backward, co-operating with the 
pectoialis major , but if the aim is the fixed point the muscle assists in 
raising the trunk, as in climbing When the arm is raised there is a 
small posteiior scapulae ti tangle, which exposes the rhomboid muscle and 
renders the sixth intercostal space subcutaneous In the loin just above 
the crest of the ilium there is also a triangular space, formed by the 
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maigins of the latissimus dorsi and exteinal oblique muscles, wbicli is 
floored by a portion of the internal oblique muscle This is known 
as the iiiatigle of Peht It is always laigest m tlie adult female The 
latissimus dorsi is supplied by the long sub-scapulai neive and the 
sub-scapulai artery, which entei the muscle on its axillaiy suiface on a 
level with the fouith rib (Plate 45, Vol I , Nos 14 and 15) The ihoni- 
boideus muscle is exposed upon removal of the trapezius muscle, aud 
has been desciibed in Vol I Beneath the rhomboideus is the mi aim 
post%Gus supeiioi mmole, which arises by a tendinous expansion fiom the 
ligamentum nuchm and fiom the spines of the seventh ceivieal and 
uiipei two doisal vertebise The fibres pass downwaid and outwaid to 
be nisei ted by foui fleshy slips into the second, third, fouith, aud fifth 
ribs externally to their angles This muscle is supplied by the second and 
thud intercostal nerves and arteries Its action serves to elevate the iibs 
The sei 1 atm posticus %nfeitoi mmole is beneath the latissimus doisi, which 
must be lemoved to expose it (Plate 83, Fig 2, No 27) It is laigei 
than the supeiioi, and aiises from the lumbai fascia and from the sinnes 
of the two lowei doisal and two upper lumbai veitebiie, aud, ascending 
outward, is inserted by foui fleshy slips into the foui lower ribs exteinally 
to their angles It is supplied by the tenth and eleventh intei costal 
nerves aud aiteiies, and by its action the iibs are dejnessed and fixed, 
theieby enlaiging the thoiax and enabling the action of the diaphiagm 
to assist in expiiation 

The lumbar fascia (or aponeuiosis) (Plate 83, Fig 2, No 12) is the 
dense, glistening, white, fascial investment of the deepei muscles below 
the inferioi serratus It consists of three layeis of fibies, an outer and 
an inner transverse and an lutei mediate veitical, and is attached to the 
spines of the lower doisal and of all the lumbai and sacial veitebice 
and the adjacent poition of the ciest of the ihum It also sends fas- 
cicles outwaidly to the last two ribs and leceives the attachment of the 
inteinal oblique muscle of the abdomen In the upper poitioii of the 
back the fascia blends with the sheaths of the several muscles vlnch 
oiiginate tlieie The lumbai fascia foims a strong girdle about the 
loins, and eusheathes the erector spinae mass of muscles, which aie 
Vol 11—23 
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Figure 1. 

Antero posterior median seetion through the male pelvis, penis prostate gland, and unnary bladdei, showing 
the relations of the parts about the neck of the bladder in etlu 


1 The glans penis 

2 The fossa nar icularis 

3 Section of the nght corpus cavernosum close to the 

septum 

4 Supra pubic fatty tissue 

5 Longitudinal section through the urethra In the 

spongy portion of the penis 

6 The dorsal vein of the penis 

7 Section through the symphjsis pubis 

8 The triangular ligament 

9 The superior lobe of the prostate gland 

10 The membranous portion of the urethra 

11 The veru moiitanum, or caput gallinaginis 


12 The bulbous portion of the spongy portion of the 
urethra covered with the accelerator urinai muscle 
IS Position or the sub urethral glands (of Cowper) within 
the inferior laj ers of the triangular ligament 

14 The inferior lobe of the prostate gland 

15 The right testicle, denuded of its scrotal coverings 

16 The promontory of the sacrum 

17 The vesico abdominal reflection of the peritoneum 

18 The right wall of the bladder 

19 The orifice of the right ureter 

20 Section through the prostatio portion of the urethra 

and the neck of the bladder 

21 The prostatic plexus of 1 eins 

22 Section through the rectum 


Figure 2. 

Longitudinal section through the penis, urethra, and bladder, showing the relations of the parts as looked at from 
above 


1 The glans penis 

2 The fossa navicularis 

5 The corpus cavernosum of the left side 
4 The spongy portion of the urethra 

6 The left crus of the penis 

6 The membranous portion of the urethra 

7 Section through the left lobe of the prostate gland 

8 The openings of the prostatio ducts 

9 The trigonum vesicTe 

10 The orifice of the left ureter 


11 The fundus of the bladder 

12 The left ureter 

13 The corpus cavernosum of the right side 

14 The openings of the glands of Cowper 

15 The nght crus of the penis 

16 Section through the right lobe of the prostate gland 

17 The sinus pocularis 

18 The veru montanum 

19 The orifice of the right ureter 

20 The right ureter 


Figure 3 

Trausverse section through the middle of the penis 


1 The superficial vessels and nerves 

2 The deep vessels and nerves 

3 The nght corpus cavernosum 

4 The corpus spongiosum 


5 The skin and superficial fascia 

6 The septum betw een the corpora cavernosa. 

7 The left corpus cavernosum 

8 The urethra 
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exposed upon its lemoval (Plate 84, Fig 1) Tins consists of a laige 
fleshy column occupying the gioove on each side of the lumbai spines, 
and aiises by short tendinous fibies fiom the posteiioi pait of the iliac 
ciest and tuberosity, fiom the sacio-iliae ligaments, and fioni the tians- 
verse processes and aiches of the lumbar veitebiie, as ^^ell as by a 
supeificial band fiom the spines of the sacial, lumbai, and lower tao 
doisal vertebras From this extensive origin the niusculai fibies ascend 
to the level of the last iib, wheie they sepaiate into tliiee poitions, the 
spinalis doisi, the longissimus dorsi, and the iho-costalis The last two 
divisions are indicated by an lutei mediate gioove which gives exit to 
the external cutaneous blanches of the posteiioi spinal neives and then 
accompanying vessels The spinalis doisi is the suiieificial poition of 
the elector close to the spinous piocesses It aiises by tendons, and, 
containing very few muscular fibies, is inserted into the upper nine 
dorsal spines by as many slips It blends with the longissimus, and is 
continuous with the spinalis ceivicis when that muscle is present The 
longissimus doisi is the laigest portion of the mass It is inserted into 
the transverse piocesses of all the dorsal veitebi® by lounded tendons, 
and into the lower borders of the lower eight iibs by fleshy slips 
between then tubercles and their angles In the neck it is continued 
as the tiansveisalis colli The ilio-eostalis (oi saci o~lumbahs) consists of 
fibies which are aiiariged in a senes of fascicles and ascend out^^aldly 
to be inserted by nine tendons into the angles of the lower nine iib=: 
These tendons are augmented by short accessory tendons deiived from 
the lower ribs internally to their angles In the neck the continuation 
IS called the ceivicahs ascendens Beneath the erector spinai mass are 
placed the semispinalis and muUiJidus spinas muscles The semi^pinalis 
doisi arises by long delicate slips fiom the transverse piocesses of the 
lower four dorsal veitebise, and is inserted into the spines of the upper 
foul dorsal veitebias The mullifidus spines is practically a pait of the 
preceding muscle, although it is generally’- differentiated from it It 
consists of a senes of fascicles extending fiom the tiansiene procc'-e.-^ 
of one vertebra to the sjiine of the vertebra above, from the eacium to 
the second ceivical veitebia The laigest aie in the lumbai region 
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Beneath the multifidus in the thoiacic portion of the column there aie 
usually demonstrable ten short transverse muscles, called the ^otatoies 
spincB They each arise fiom the posterior hordei of the tiansveise 
process of a doisal vertebra and are inseited into the contiguous bolder 
of the lamina of the veitebia above They seive to lotate the spine to 
one side or the othei There aie also some weak bands of muscular 
fibies, found especially in the neck and loins, which aie called the 
intei transvei sales, passing fiom the tiansverse process of one veitebra 
to that of another, and the %nte'i sp%nales, which extend between the 
spines on each side of the interspinous ligament All the muscles of 
the back leceive their nerve-supply fiom the posteiior branches of the 
spinal nerves, which are exposed on lemoval of the semispinalis muscles 
These nerves consist of mteinal and external branches, the foimer sup- 
plying the semispinales and deepei muscles and contiibuting cutaneous 
branches, while the latter mainly supply the erectoi gioup of muscles 
and also contribute cutaneous branches 

The action of the erector spinse mass of muscles can be well shown 
when the eiect position is slowly resumed aftei the body has been bent 
foiward, especially if a heavy iveight be lifted at the same time 

Upon removal of the multifidus spinse muscles — a very tedious task — 
the dorsal exti a-spinal plexus of veins is exposed These veins are laige, 
and foim a complicated net-work aiound the spines and contiguous poi- 
tions of the veitebise, up and down the entire column They receive 
the venous ladicles which commence in the supeificial fascia and the 
muscles of the back, and establish direct communications with the intia- 
spinal veins (page 191) by branches which perforate the inteilaminar 
ligaments 

The spinal column consists of thiity-three iriegular bony segments, 
the vei tehee, of which the upjier twenty-foui are sepaiated duiiiig life 
by disks of fibio-caitilage, and aie theiefore called the tiue oi movable 
vei tehee, in distinction from the lower nine, which aie called the false or 
fixed vei tehee, because they become consolidated into the sacrum (page 
107) and the coccyx (page 109) The tiue veitebiae are further desig- 
nated accoiding to the legion of which they contribute the skeleton, — 
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tlie cervical vertehce including the upper seven, the doisal (oi thoiacic) 
vei tehee the succeeding twelve, and the lumbai vei tehee the lower fne 
All the vertebrae consist of two essential poitions, an anteiioi cancellous 
bony disk, the body, oi centium, and a posteiioi compact bony aich, 
which is attached lateially to the posteiioi suiface of each body They 
aie both vaiiously modified in diffeient localities to serve special imi- 
poses The bodies are connected thioughout the senes by the intei- 
veitebial fibro-cartilages, which are attached to then uppei and lovei 
suifaces, and by stiong elastic ligaments, forming a flexible sujipoit foi 
the head and trunk, while the aiches with then intervening ligaments 
form the protective nemal canal which encloses the spinal coid 

The bodies generally are flattened above and below, presenting bioad 
roughened suifaces with elevated rims at the circumference which pioject 
slightly in front and at the sides, wheie the middle portions aie 
nan owed The latter are also somewhat concave fiom side to side 
posteiiorly, where they contribute to the formation of the neuial canal 
The front suifaces are perforated by several minute foiamina for the 
passage of nutiient arteries, while behind theie are one oi two laigei 
openings for the exit of veins fiom the cancellous stiuctuie (the venae 
basis veiteharmn) 

The aiches present upon their convex suifaces seven variously- 
developed processes Of these the spinous piocesses project backward in 
the middle line and are more or less conspicuous thiough the sui face- 
tissues (page 174) The senes of spinous processes are sometimes called 
collectively the backbone, oi spine Each of them has a pair of lateial 
ndges terminating in a tubercle, and a median ridge vith a tuberosity 
The tiansveise piocesses project outwaidly on each side of the aiches 
between the aiticulai piocesses, of which there aie four, tvo projecting 
upward and two downward, to join with similar processes on the contig- 
uous veitebiJB The portions of the aiches between the spinous and tlie 
articular jiiocesses are flattened, shelving, bony plates ivith roughened 
edges, the laiiiiiice, and the stiong lounded portions between the articiiLii 
piocesses and the bodies are the pedicles The intenals between the 
laminae are filled in the natural state by short elastic hgainent®, the 
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hgamenta subjlava, and the pedicles aie notched above and below, so 
that when they aie in ap23osition they constitute the %ntei verteh al 
foiamvina, which tiansmit the spinal nerves outward and the spinal 
arteries inward There are also usually noticeable on each side of the 
arches a loughened suifaee posterior to the articular processes, the 
tuheiosity, and upon the bodies, close to the pedicles, a costal piocess 
The costal processes are short and rudimentary in the ceivical and lum- 
bar regions, while in the thoiacic region they become the ribs 

Every veitebia of the senes possesses chaiacteiistic featuies, but in 
each legion theie aie some vertebrae whose peculiarities render them 
easily recognizable thus, the ceivical vertebrae have foramina in the 
costo-tiansverse piocesses for the veitebral aiteiies, the doisal veitebrae 
have facets or demi-facets on the sides of their bodies for the articu- 
lation of the heads of the iibs, and the lumbai veitebrae aie without 
either a foianien or a facet These peculiarities are most conspicuous 
m the middle veitebiae of each region, while at the junction of the con- 
tiguous regions the adjoining veitebiae appioximate one another in con- 
formation 

The cCi'ivical votebrcc (Plate 1, Vol I) aie the smallest and most 
delicately constiucted of the entire column, and aie especially adapted 
to the great mobility of the neck The bodies aie geneially concave 
fiom side to side on their upjiei surfaces, owing to the elevation of their 
lateral borders, and concave from before backward, in consequence of 
the front border extending downward The arches are bioad but com- 
paiatively shallow, and the spinal f 07 amen which they enclose is heart- 
shaped, gradually enlarging from the second to the fifth vertebra, and 
diminishing from the fifth to the seventh The spinous processes vary 
very markedly, being wanting m the first cervical vertebra, large and 
strong in the second and seventh vertebise, and small and bifid in the 
intermediate vertebrae The laminae are long and narrow, while the 
pedicles are directed backward and outward The articular piocesses, 
situated at the junction of the laminae and pedicles, have then surfaces 
directed upward and backward above, and downward and forward below 
The tiansveise processes are not strongly developed, but are reinforced 
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by the costal piocesses, which extend fiom the sides of the body and join 
the tiansveise jiiocesses at then extiemities by a budge of bone, thus 
enclosing the veitehal f o') amen The costal piocess in connection with 
the seventh veitebra is sometimes developed as a movable ceivical iib 
The veitebia3 in the ceivical legion which present especial featuies 
aie the fiist, second, and seventh The fiist covical ve')teh')a is called 
the atlas, because it sujiports the head It has the apjiearance of a 
laige bony iing, consisting of two a') dies joined by two broad late'ial 
masses, its pioper body having become sepaiated and attached to that 
of the second veitehia, foiming the odontoid process, which extends 
upwaid and is leceived against an oval facet upon the anterior aich 
of the atlas On the front surface of the anterior arch there is a 
tubercle for the attachment of the longus colli muscles The poster loi 
aich IS more delicately shaped than the anterior, but twice as long 
On its back surface there is a lough, blunt tubercle, but no spinOus 
piocess, because any such projection would interfere with the freedom 
of its rotation The atlas is of greater breadth than any of the suc- 
ceeding cervical veitebise, and the lateral masses present on then upper 
surfaces ri regular articular facets, which are variably constricted and 
have then outer borders raised for the reception of the condyles of 
the occipital bone, being adapted to the nodding movements of the 
head Upon the under surfaces the articular facets aie circular and 
slightly concave, being directed downward and inward, so that they 
enable the atlas to rotate readily upon the axis vertebra below Below 
the inner border of each superior articular piocess there is a small 
tubercle for the attachment of the t'lansvose ligament, which divides the 
ring of the atlas into two unequal parts, the anterior receiving the 
odontoid process, and the posterior being occupied by the spinal cord 
below the medulla oblongata The costo-transverse processes extend far- 
ther outward than those of any of the other cervical vertebrae, for the 
attachment of muscles which assist in rotating the head Through the 
foramina in these piocesses the vertebral arteries ascend, and, turning 
backward and inward, are accommodated upon grooves behind the lateral 
masses, which also transmit outward the first spinal or sub-occipital 
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nerves These grooves are sometimes convex ted into foramina by the 
development of bony spieulse ai clung acioss their hordeis 

The second eeivical veiteha is called the axis, because it selves as a 
pivot upon -which the head lotates It is the strongest of the cervical 
vertebise, and its most distinctive feature is the odontoid piocess, the 
detached and ankylosed body of the atlas This process is attached to 
the occipital bone by t-wo small chech ligaments (the occipito-odontoid) , 
and IS prevented from pressing upon the uppei pait of the spinal cord 
by the transveise ligament in fiont of it The pedicles, laminae, and 
spinous process are lemaikably stiong the latter presents a median 
ridge with short, depiessed, lateial tubercles The aiticular surfaces aie 
modified to adapt them to the suifaces of the veitebrae with which they 
aie in contact, and the costo-tiansverse processes aie shorter and the 
veitebral foiamina smaller than in the atlas 

The seventh cei vical verteh a is called the vertebra pi ominens, because 
of the comparatively greatei pi ejection of its spinous piocess, which 
selves as a distinctive landmark in this legion In raie cases the 
costo-tiansveise piocess is perfoiated by a foramen foi the vertebial 
aitery (that vessel usually enteiing the foramen in the sixth veitebra), 
and in still rarei cases the development of a cervical iib occuis by the 
costal portion being segmented off 

The doisal, oi moie pioperly thoiacic, verteh cb aie especially peculiar 
for the facets upon the sides of then bodies for the aiticulations of the 
ribs, and for the length and obliquity of their spinous processes The 
bodies in the middle of the doisal series aie as broad from side to side 
as they are fiom front to back, and are chaiacteiistically heait-shaped 
They are generally thicker and concave behind, and nariowei and con- 
vex in fiont On each side, near the root of the pedicle, theie is a 
demi-facet above and below these, when aiticulated with the adjoining 
veitebise, form with the intervening disk of fibro-cartilage oval surfaces 
foi the reception of the heads of the corresponding ribs The pedicles 
are diiected backwaid, and the laminse overlap each other, the spinal 
foi amen which they enclose being ciicular and smaller than in the cer- 
vical legion The articular processes are nearly vertical, and the costo- 
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trausveise piocesses aiise behind them The latter are of consideiable 
length, aie stiongly developed, and piesent clubbed extremities, then 
anteiioi poitions having concave facets foi aiticulation with the tubeicles 
of the libs The fiist and twelfth dorsal veitebiae in general confoima- 
tion appioximate lespeetively the last ceivical and fiist lumbar vertebise 

The doisal veitebios whicli have notewoithy diffeiences aie the first, 
second, ninth, tenth, eleventh, and twelfth The fiist dorsal veitehra has 
a single facet on each side of the body for the reception of the head of 
the first lib, and a demi-faeet below foi the upper half of the head of 
the second iib In othei respects it resembles the vertebra prominens 
The second is peculiar in that the pedicles occupy a higher plane than 
the upper surface of the body when the vertebia is in position The 
ninth has a costal facet on its pedicle above, but is without any on its 
body below The tenth has a single facet on its upper border, and a 
small one ou the upper surface of the transverse process The eleventh 
has a facet on its pedicle only The twelfth has a facet near the lower 
border of its pedicle, and the infeiioi articular piocesses are convex out- 
ward, resembling those of the lumbar veitebrse The tiansveise piocesses 
are shorter and tiifid, ending in the superior, inferioi, and external 
tubercles 

The lumbar veitebroe are the largest segments of the entire verte- 
bral column Their bodies are more constricted in the middle and have 
then margins more prominent, although in other respects like the bodies 
of the thoracic region The arches are relatively less deep, there being 
considerable intervals between the laminse of the neighboring veitebim 
upon each side The spinal foramen is larger than in either of the 
upper regions, and of triangular shape The spinous processes are broad 
and thick vertical projections, terminating in rough lateral tubercles 
below The superior articular processes are concave and directed in- 
ward, while the inferior are convex and directed outward and forward 
The transverse or costal processes are long and slender, and are placed 
in front of the articular processes instead of behind them, as in the 
dorsal vertebim The superior tuberosities are connected with the supe- 
rior articular processes, and appear as rounded knobs (the mammillaiy 
VoL 11—24 
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F/g-ure 1 . 

Antero postenor section of the pelvis ivith the viscera removed to show the femoral opening of ring on the right 
Bide and the branches of the internal iliac artery, and especially the usual course of the obturator vessels and nen e 
(From a female aged twenty three ) 


1 The deep circumflei iliac arterj and veins 

2 The deep epigastric artery and veins 

3 The external iliac artery 

4 The external iliac \ ein 

5 The femoral opening or ring 

6 The lunated edge of Gimhemat’s ligament 

7 The inferior vesical and middle htemorrhoidol artenes 

8 The internal pudic artery 

9 The sciatic arterj 

10 Section through the symphysis pubis 

11 The common iliac vein 

12 The common iliac artery 


13 The internal iliac artery 

14 The upper cord of the sacral plexus of nerves 

15 The internal iliae vein 

16 The superior vesical artery 

17 The obturator nerve 

18 The obturator artery 

19 The gluteal artery 

20 The obturator j ein 

21 Lateral sacral artery 

22 The middle cord of the sacral plexus 

23 The lower cord of the sacral plexus 

24 The great sacro sciatic ligament 


Figure 2. 

Transverse section of the pelvis, to show the occasional origins of the obturator artery from the epigastric and their 


various relations to the femoral opening of importance 
twenty seven ) 

1 Gimbernat s ligament upon the left side, and the femoral 

opening 

2 The left deep epigastric artery 

3 The left deep circumflex iliac arterj 

4 The external cutaneous nerve 

5 The left obturator artery curving along the edge of 

Gimbernat s ligament 

6 The anterior crural nerve 

7 Section through the left innominate bone 


the operation for femoral hernia (From a female aged 


8 The right femoral opening, showing well Gimbemat’s 

ligament 

9 The right deep epigastric artery 

10 The right deep circumflex iliac artery 

11 The right external cutaneous nerve 

12 The right obturator arterj , passing in immediate rela 

tion to tbe external iliac vein 

13 The right anterior crural nerve 

14 Section through the right innominate bone 


Figure 3 

The superficial dissection of the male pemieum showing the deep fascia (of Colles) covering the urethral region, the 
fatty tissue occupying the ischio rectal region and the external sphincter am muscle 


1 The scrotum 

2 The deep layer of the superficial fascia covering the 

urethral region 

3 The fascia lata 

4 The tuberositj of the ischium on the right side 

5 The external sphincter am muscle 
G The right gluteus maximus muscle 

7 The shin and superficial layer of the superficial fascia 
reflected 


8 The central tendon of the perineum 

9 The superficial fascia and fat in the left ischio rectal 

fossa 

10 The anus 

11 The left gluteus maximus muscle 

12 The ano coccygeal ligament 
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processes), and the mfeiioi tuberosities j^oint downward fiom the bases 
of the tiansveise piocesses, and aie called accessory piocesses The lattei 
aie 23ionoiinced in some of the lowei animals, and seiye to lock the vez- 
tebim m this legiou veiy closely The fifth lumbar vertebra is diffeient 
fiom its fellows in having the body much thicker in fiont than behind, 
foiming, when aiticulated witli the saeium, the saci o-vei tehral ptomonto'ty, 
and in ajif)! caching in chaiactei the uppei sacial vertebia in the gieat 
size of its tiansveise jirocesses and in the wide luteival between the in- 
feiioi aiticulai piocesses 

In the embiyo about the sixth oi seventh week the veitebial column 
becomes fiist develojied as a caitilagmous fiamewoik for the succeeding 
centies of ossification, of which theie aie usually three foi each typical 
veitebia, — one foi the body and two foi the lateial portions of the aicli 
The deposit of bone begins about the foitieth day in the neural aich 
of the fiist veitebra and proceeds giadually downwaid in the aiches of 
the veitebrae below in successive oidei , while in the bodies it begins at 
the middle of the column (the ninth doisal veitebra) about the foity- 
eighth day, and extends upward and downwaid Ossification is moie 
lapid in the aiches than in the bodies, and the lines of junction which 
they form with the bodies (the neuro-centi al suiwes) usually become 
obliteiated between the third and sixth yeais In consequence of the 
piocess natuially extending from above downwaid, ariest of development 
IS most apt to occur in the lumbar or the sacial legion, and the neuial 
canal, not being closed posteiiorly, may allow the membranes of the cord 
with the cerebro-spinal fluid to bulge outwaid in the middle hue as a 
soft tumoi beneath the skin, called spina bifida It is possible that this 
afiection is caused by an excessive secietion of the cerebro-spinal fluid 
in the early develojiment, which prevents the coalescence of the lateral 
portions of the neural aiches The vaiious piocesses are progiessively 
developed fiom secondaiy ossific centies usually arising in then respec- 
tive positions 

The bodies of all the movable vertebise aie united by the inter- 
position of the dishs of intervei teh al fih o-cai tilage, of which there 
aie twenty-three, forming fourteen centimetres, or about five and a half 
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inches, of the length of the entiie vertebial column in a man of average 
stature Each disk consists of outer concentiic layeis of fibro-caitilage 
{annulus fihosus), sui rounding a pulpy nucleus {nucleus pulposus), 
which lesembles a synovial sac The nucleus is not quite in the centie 
of the fibio-caitilage, and contains a small iiiegular-shaped cavity The 
superficial fibies at the ciicumferenee are veitical, while those of the 
deepei layers cross one another, taking an oblique diiection from side 
to side, and contain cai tilage-cells in their intei spaces The smallest of 
the disks is between the fifth and sixth cervical veitebrae, fiom which 
they gradually enlaige downward In the ceivical and lumbar regions 
the disks aie all higher in front than they are behind, and in the 
dorsal region they are somewhat higher behind than in front The 
lumbo-sacial disk is peculiarly ridge-shaped, being nearly twice as high 
in front as the disks above it 

The entile column, composed of the vertebral bodies and disks of 
fibro-caitilage, is ensheathed with a continuous layer of white fibres, 
intimately associated with the periosteum, which, owing to its greater 
thickness in front and behind, is specialized into two bands, called the 
antenoi and posteiior common hgamenis The anterior commences at 
the anterior tubercle of the atlas, between the longus colli muscles, and 
descends along the front of the column to the coccyx. This ligament 
consists of several layers, the outei, composed of long fibies, extending 
ovei several veitebne, and the inner, of short fibies, from one vertebra 
to another It is thicker over the bodies of the veitebise than the 
iiitei vertebral disks The posterior ligament is within the neural canal, 
extending from the anterior border of the foramen magnum to the 
sacium, and being attached to the poster loi surfaces of the vertebral 
bodies and the disks throughout its course It has a scallojied appear- 
ance when examined in its entire length, owing to its being narrowed 
and thinned opposite the middle of each vertebral body for the exit of 
the venae basis veitebiaium It also consists of several layeis, the fibies 
of which are disposed similarly to those of the anteiioi ligament 

The %nteilam%nai ligaments (or hgamenta suhjlava) fill the intervals 
between the neuial arches They are thick bands of pure yellow elastic 
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fibies, attached to the loughened edges of the opposing laminae above 
and below They aie continuous fiom side to side, uniting beneath the 
sinnous piocesses and giving oiigin to the tnte7 spinous ligaments These 
consist of double layers of hoiizontal white fibres extending from the 
median iidge of each lower spine to the intei -tuberous space of the 
siniie above They aie variably developed in diffeient localities, being 
especially weak in the neck The supi a-spinous ligament consists of 
a longitudinal continuous band extending along the senes of spinous 
piocesses It is insepaiable fiom the lumbai fascia, and is specialized 
in the doisal legion as the ligamentum apicum, and in the neck as the 
ligamentum nuchce The special ligaments concerned in the aiticulation 
of the skull with the upjiei two cervical veitebise, and in the aiticula- 
tion of the iibs with the dorsal veitebiee, aie described in Vol I 

The aveiage length of the veitebial column in the well-formed adult 
male is about sixty-iiine centimeties, oi twenty-seven and thiee-fouiths 
inches, and in the female sixty-seven and a half centimetres, oi twenty- 
seven inches When viewed fiom the side the bodies aie seen to inciease 
in size fiom above downwaid, forming an elongated cone, and when in 
the erect position the line of the centie of giavity passes thiough the 
column fiom the odontoid process thiough the front of the body of the 
second dorsal, the middle of the twelfth dorsal, and the border of the 
last lumbai vertebra 

At birth the infant’s spine is quite straight, serving merely to con- 
nect the head, limbs, and ribs, and as a protecting column to the spinal 
cord It IS very flexible at this time, and totally without the important 
factors of giavity and muscular contraction which, as the child begins 
to sit and stand and walk, tend to pioduce the characteiistic curvatures 
in the neck, back, and loins These curvatures are not fully developed 
until adult life, and, as the spinal column owes to them its elasticity 
and power of withstanding various forces communicated to it, they aie 
deceiving of special attention In the back of a young child, especially 
if it be delicate or the subject of rickets, there will always be noticed 
a general curving of the column backward In fact, this convex curva- 
ture of the back is that which persons naturally assume when feeble 
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or weaiy at any peiiod of life, and habit oi occupation often makes it 
veiy pionounced The dorsal cuivatuie and the pelvic curvature, made 
up of the sacro-coccygeal veitebise, aie the natural ones found in the 
infant In the embryo, at the veiy beginning of the formation of the 
column it assumes this dorsal convexity, and as soon as the sacral prom- 
ontory IS developed it is modified only by the addition of the pelvic 
curve The normal cuivatures of the spine are maintained to a great 
extent by the disks of inteivertebial fibro-cai tilage, which aie most 
developed in the legions where most movement is allowed The disks 
act as bufifeis in lesisting shocks, and contribute veiy much to the 
elasticity of the spine The natural curves aie all antero-posterior, with 
a veiy slight deviation to the light in the thoiacic legion, as already 
stated (page 174) The erectoi spinse mass of muscles occupy the gut- 
ters upon either side of the spinous processes, and, being inserted into 
the spines and the transveise piocesses, tend to establish equilibrium 
The motions which the muscles are capable of exerting upon the spinal 
column are lateral, antero-posterior, and rotatory The greatest degree 
of rotation and lateral flexion is found m the neck and loins Struc- 
tural changes and unequal muscular exercise produce deformity When 
the curvatures are exaggerated they are called cyphosis, loidosis, and 
scoliosis, according as the convexity is directed backward, forward, or 
laterally. The first deformity, or cyphosiSj is seen in rickets oi in 
canes of the bodies of the vertebrae {le, Pott’s disease) The lordosis, 
or saddle-back, is produced very often by inflammation of the hip (as 
in coxalgia), and the scoliosis, which is the most frequent, is generally 
met with among young people who assume vicious attitudes It is an 
invariable rule with regard to spinal deformities that if a weakness 
occurs at any point which occasions deviation there will arise compen- 
sating deviations above or below it In marked cases there will also 
occur a rotatory curvature, caused by the contraction of the slips of 
the longissimus dorsi muscles which are attached to the angles of the 
libs This IS sometimes so powerful that the transverse processes are 
twisted into the usual position of the spines The most frequent seat of 
lateral curvature is about the fourth or fifth dorsal vertebra 
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The weakest part of the column is between the second and thud 
ceivical vertebise. The most movable pait is at the junction of the 
twelfth dorsal and fiist lumbai vertebrae, and here the back is most 
liable to injuiy fiom strain There is very slight motion between any 
two vertebiae, but the degiee of movement resulting from the sum of 
the motions between the contiguous veitebise of the series is consider- 
able, and vaiiable in different individuals It can be in ci eased by 
eaily aciobatic tiaining to an almost incredible degiee, as is seen in 
contoitionists, who can bend the spine backward so that the head can 
be bi ought forward between the thighs The weight of the head and 
upper extiemities in ci eases the convexity of the back, and compresses 
the intei vertebral disks, so that at night the ordinary stature of the 
adult IS diminished about thiiteen millimetres, or half an inch, fiom 
what it was on using in the morning 

When the arches of all the vertebrae are removed by sawing through 
the laminae close to the aiticular processes, the membranes of the spinal 
cord will be found embedded in loose connective tissue containing a 
quantity of reddish-coloied fat and more or less serous fluid The sjiace 
between the outei fibrous sheath or duia mater of the cord and the 
neuial arches of the column is the e%tia-dwal space, and contains a 
remarkable plexus of laige and toituous veins, supported within the 
meshes of the cellular tissue 

These veins constitute the dot sal tnti a-spinal plexus of veins, and re- 
ceive the communications from the extra-spinal plexus above refeired to 
Within the spinal canal there are two pans of longitudinal vein-trunks, 
called, from their situation, the posterior and anteiiot longitudinal spinal 
veins, the posterior pan being in relation to the laminse on each side, 
and the anterior pair on each side of the posterior common ligament 
which extends over the bodies of the vertebrae throughout the length 
of the column (page 188) These longitudinal veins are connected 
by transverse links, which bring them all into direct communication 
Between the two posterior longitudinal veins the transverse blanches 
extend across the mteilaminar ligaments, and between the two ante- 
rior longitudinal veins the transverse branches cross over the backs of 
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tlie veitebral bodies, and aie compaiatively largei, because they receive 
the blood fiom tbe veins of tbe cancellous stiucture of the bodies of tlie 
veitebise, which issue by two foiamina and aie called the venm basis 
vei teh ai um Furtheiinore, theie aie lateral tiansverse veins on the 
inner side of the vertebial pedicles, which connect the posterioi and 
anterior longitudinal veins of the same side and thus complete a system 
of venous lings in relation to each veitebral segment All the above 
veins aie situated between the spinal canal and the dura matei of the 
cold, and aie theiefoie called the memngo-i achidian veins They are 
laiger in the doisal and lumbar poitions of the column than they aie 
in the cervical poition, and they communicate in the seveial regions 
with the vertebial, intei costal, lumbar, and sacial veins by blanches, 
the lami spinales, which make their exit thiough the intervertebial 
foiamina Theie aie no valves in any of the sjnnal veins, and they 
aie theiefoie liable to become congested in diseases of the spine It 
has been infeiied that owing to this fact much benefit may be deiived 
fiom the treatment by suspension iii such diseases, wheieby the stasis in 
the veins of the cord is relieved. 

The dura mater of the spinal cord is continuous with the dura 
mater of the brain (Plate 4, Fig 2, Vol I), but it is attached to the 
bone only at the margin of the foramen magnum, and by loose slender 
connective tissue to the posterioi common ligament (page 188), so that 
theie are no intia-spinal adhesions which would hinder the easy move- 
ments of the veitebrse upon one another The cord does not occupy the 
whole cavity of the spinal canal, being separated from the inner surfaces 
of the vertebral aiches by the contents of the extra-dural space above 
described When the dura mater is completely exposed, it appears as a 
tough fibious membiane, the theca veitehialis, enveloping the coid as 
far as the second bone of the sacium, whence it continues as a narrow 
fibious string to the coccyx, blending with the jieriosteum It is rela- 
tively laiger in the ceivical and lumbar poitious of the spine corre- 
sponding to the origins of the spinal nerves which respectively form the 
brachial and lumbar plexuses of nerves in these localities Upon each 
side theie are lows of double openings near the intervei tebral and sacral 
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foiamina, which give exit to the anteiioi and posteiior roots of the 
spinal neives, about which the membrane is prolonged as far as the 
foiamina, where it blends with the periosteum 

The structure of the dura mater of the coid consists of white fibious 
tissue interwoven with a considerable amount of elastic tissue, and theie- 
fore unlike the coriespondmg membiane of the brain It is somewhat 
thicker behind than in fiont, and both its internal and external suifaces 
are lined with a delicate layei of epithelium It is supplied by very 
fine meningeal branches of the spinal arteiies, which may sometimes be 
seen, when the vessels are well injected, ramifying upon the outer surface 
like little tendiils The veins terminate in the plexus of spinal veins, 
and a few neive-filanients have been traced upon it When the duia 
matei is slit open, it will be seen that it does not send prolongations 
into the substance of the cold which it contains, but foims a distinct 
loose sheath. The internal surface is more or less connected with the 
delicate arachnoid membrane, which is a continuation of the arach- 
noid membrane of the brain This is reflected ovei the spinal neives 
as they pass to the openings in the dura matei, and closely invests the 
cold, the pia mater being interposed between them The inteival be- 
tween the duia and the aiachnoid is known as the suh-duial space, in 
contradistinction to that between the aiachnoid and the pia matei, which 
IS the sub-arachnoidean space These spaces aie now regarded as lymph- 
spaces In both, during life, there is a secietion of tiansparent serous 
fluid, the cei eh o-sp%nal fluid this is more abundant, however, within 
the sub-aiachnoidean space, which is directly continuous with the similai 
space within the membranes of the brain, the spinal fluid being the 
same as and communicable with the fluid within the geneial ventiiculai 
cavity of the biaiii through the foramen of Magendie, the opening in 
the inferior boundary of the fourth ventricle, as previously desciibed 
(page 50 , Vol I ) Cases of spina biflda afford an actual demonstration 
of the communication of the ceiebro-spinal fluid, foi when a child who 
possesses this condition of malfoimation coughs or cries, the fluid within 
the cerebral ventricles appears to be momentarily foiced into the menin- 
geal tumoi of the spine The amount of fluid noimally contained vitliin 
Vol 11—25 
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PLATE 


Figure 1. 

The (Jeep perineal fascia is reflected from the urethral region to show the intermuscular triangles, the superficial 
perineal vessels and nerves and the perineal surface of the triangular ligament , the fat is also remo^ cd from the ischlo 
rectal fossre, exposing the lei ator am muscle on the right side and the inferior rectal v essels and iien es on the left 


1 The handle of a staff introduced into the urethra 

2 The cut margin of the superficial fascia 

3 The right corpus cavernosum 

4 The corpus spongiosum 

5 The fascia lata 

6 The accelerator urinre muscle 

7 The deep perineal fascia reflected 

8 The erector penis, or ischio cai ernosus muscle 

9 The antenor lajer of the triangular ligament 

10 The superficial transi erse perineal muscle 

11 The deep perineal fascia reflected 

12 The right gluteus maximus muscle 

13 The levator am muscle 

14 The external sphincter am muscle 
16 The anus 

16 The attachment of the sphincter ani muscle to the 

coccyx by the ano coccygeal ligament 

17 The median raph4 of the scrotum 


18 The margin of the Incision through the skin and 

superficial fascia 

19 The left corpus cavernosum 

20 The left adductor magnus muscle 

21 The superficial perineal vein artery, and antenor 

perineal nerve 

22 The inferior pudendal nerve 

23 The left semi tendinosus musele 

24 The superficial perineal v essels and nerve 
2o The fascia lata over the tuber ischii 

26 The triangular ligament 

27 The central tendinous point of the perineum 

28 The transverse perineal artery, vein, and nerve 

29 The gluteus maximus muscle 

SO The internal pudic artery , v ein, and nerv e 

31 The inferior hffimorrhoidal vessels and nerve 

32 The margin of the left gluteus maximus muscle 

33 The great saero sciatic hgament 

34 The fourth sacral nerve 


Figure 2. 

The muscles of the urethral region are removed to show the relations of the crura of the penis and the deeper ves 
sels to the bulb of the spongy portion of the urethra, and the position of the sub urethral glands (of Covvper) in relation 
to the deep layer of the triangular hgament 


1 The handle of a staff introduced into the urethra 

2 The fascia lata over the right gracilis and adductor 

magnus muscles 

3 The corpus spongiosum 

4 The right crus of the penis 

5 The ischio cavernosus artery 

6 The bulb of the spongy portion of the urethra 

7 The right sub urethral, or Cowper’s, gland 

8 The right tuber ischii, covered with the fascia lata 

9 The lev ator am muscle 

10 The right great sacro sciatic ligament 

11 The right gluteus maximus muscle reflected 
12. The out margin of the superficial fascia 


13 The left adductor magnus muscle 

14 The inferior pudendal nerve 

15 The left erus of tiie penis 

16 The left semi tendinosus muscle 

17 The dorsal artery of the penis 

18 The artery of the bulb 

19 The bulb of the spongy portion of the urethra 

20 The position of the membranous portion of the urethra. 

21 The left superficial hiemorrhoidal vessels and nerve 

22 The onus 

23 The left great sacro sciatic ligament 

24 The left gluteus maximus muscle 

25 The coccygeal tendon of the sphincter am muscle 
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the sub-aiachnoidean space of the cord is piobably about an ounce It 
undoubtedly selves the impoitant purpose of subduing the effects of 
shock upon the cord from external violence 

Beneath the aiachnoid membrane is the pia mater of the cord, 
which does not correspond to the similai membrane of the biain exce 2 it 
in its lelative position It is not so much a suppoiting tissue for the 
blood-vessels as it is for the neive-centie itself, being altogether stronger, 
moie fibrous in stiucture, and more adheient to the tissue of the coid 
It IS prolonged within the anterioi and posterior median fissures of the 
cold, and forms the neurilemma or proper sheath of each of the spinal 
nerves The veins of the spinal eoid form a fine, tortuous plexus in 
the meshes of the pia and open into the intra-spinal plexus by branches 
which accompany the nerves to the intervertebral foramina The pia 
mater appears thickened in fiont, and extends along the anterior median 
fissuie as a white, glistening band, the hnea splendens {of Haller), 
Laterally the pia matei constitutes the ligamentum denticulatum, pai- 
tially separating the anterioi and posterior loots of the spinal neives 
by fibious piocesses which extend fiom the coid to the innei surface 
of the duia These processes appear pointed at their dural insertions 
They aie arranged in a series of about twenty upon each side of the 
cold, which they serve in a measuie to support within the spinal fluid 
during the movements of the spinal column The latter function is also 
maintained by the downward prolongation of the pia mater from about 
the level of the second lumbar vertebra, where the cord terminates 
This prolongation is called the fihim teiminale, oi central ligament It 
passes through the cauda equina to the top of the sacral canal, where 
it blends with the dura and continues to the coccyx The pia is com- 
posed of longitudinally-airanged connective- and elastic-tissue fibres It 
IS provided with filaments from the posterior roots of the spinal nerves 
and from the sympathetic nerve 

The spinal cord {medulla spinalis) is the continuation of the 
medulla oblongata within the vertebral canal (Plate 85) It is forty- 
five centimeties, or about eighteen inches, in length, and vanes in weight 
in different individuals, averaging about an ounce and a half, being 
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somewhat lighter in the female than in the male It extends downwaid 
to the lower bolder of the first lumbar vertebra, where it terminates 
in the conus medulla') is, from which the loots of the ueives aiise upon 
each side, forming a leash or bundle of nerve-cords called the cauda 
equina, in the midst of which, posteriorly, is the filum teiminale, the 
prolongation of the pia mater of the coid above desciibed In the 
female the spinal cord usually terminates at the second lumbar vertebia 
Looked at in situ (Plate 85), it is noticeable that the cord does not fill 
the vertebral canal, and that it is not of uniform size, being enlarged 
between the second ceivical and the first dorsal veitebra, foiming the 
cervical or brachial enlai gement, and between the eleventh dorsal and 
the first lumbar vertebra, forming the lumbar enlai gement The trans- 
verse measurements of the cord are, in the cervical enlargement opposite 
the disk between the fifth and sixth cervical veitebrae about thiiteen 
millimetres, throughout the dorsal oi thoiacic legion about ten milli- 
meties, and in the lumbar enlai gement opposite the twelfth dorsal 
vertebra about twelve millimeties The antero-posterior measurement 
averages about eight millimetres 

When viewed in position, it will be noticed that the connections of 
the cord consist of, besides its upward continuation into the brain 
through the medulla oblongata, the roots of the spinal nerves, which 
pass out laterally from it and leave the vertebral canal through the 
intervertebral foramina If the fingei be caiefully inseited from eithei 
side between any two of the pairs of roots of the spinal nerves, it will 
be found that the cord is connected with the theca along the position of 
the anterior fissure by the linea splendens, and that its anteiior suiface 
can be thus explored while in position 

The spinal cord when removed from the vertebral canal is 
found to be partially divided by longitudinal fissures in fiont and be- 
hind which neaily reach its centre The anterioi median jissme is the 
widest, and extends through about one-third of the substance of the 
cord to a transverse layer of white tissue called the anterioi 'white eom- 
missuie, which connects the anterior portions of the two halves of the 
cord The posteiioi median Jissuie is less distinct upon the surface than 
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the anterior, but extends deepei through about one-half of the substance 
of the cold to the posteiior g'tay commisswi e There is also upon each 
side a posterioi lateial gioove or Jisswe, •which corresponds to the line 
of entrance of the posterior roots of the spinal nerves, and extends to 
the posterior cornu of the gray matter in the interior of the cord, 
and an ante'iio't lateial gioove or fissuie (not well marked), which indi- 
cates the line of emergence of the anteiioi roots of the spinal nerves 
By means of these fissures the external white portion of the cord is 
marked out into anterior, lateral, and posterior tracts or columns on each 
side, which are respectively continuous with the corresponding anterior 
pyramid, the lateral tract, and the lestifoim body of the medulla oblon- 
gata (page 45, Vol I ) The posterior column upon each side of the 
posteiioi median fissure is subdivided by an intei mediate furrow (the 
sulcus vtitei med%us posheus) into two slender white bands, which aie 
respectively called the vnner or posteiior median column [of Goll) and 
the outer or posteiioi lateral column {of Buidach), and which are con- 
tinuous with the posterior pyramid above Both extend through the 
whole length of the coid 

The structure of the cord can be best understood from horizontal sec- 
tions at various levels, fiom which it will be found to be nearly solid, 
being composed of white substance externally enclosing gray matter 
internally and surrounding a fine cential canal (or ventricle of the 
cold), which extends from the fourth ventricle of the cerebellum above 
through the entire cord to the conus medullaris below 

The giay mattei in any transverse section has somewhat the form 
of the outspread wings of a butterfly, owing to its being disposed in two 
curved masses, the convex borders turned toward each other and con- 
nected in the centre by a narrow band constituting the gray commissure 
Each curved mass has anteiior and postenor cornua, or horns, which in 
shape may be compared to the fiont and back wings of the insect Tlie 
anteiioi cornua are broader but less wide-spread than the posterior, and 
project toward the lines of emeigence of the anterior roots of the spinal 
nerves, while ihe posteiioi cornua are narrower, wider apart, and project 
to the posterior lateral grooves occupied by the posterior nerve-roots 
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In the ceivical and upper dorsal regions there are additional projec- 
tions between the anterior and posterior coinua on each side, which 
extend outward opposite the gray commissuie They are called the lateral 
coimia, 01 %ntei medxo-latet al tracts, and then fibies have been tiaced 
thiough the medulla oblongata At other parts of the coid — le, the 
upper cervical, the lower dorsal, and especially the lumbar enlargement 
— there are othei projections of the gray mattei noticeable on the innei 
side of the neck of each posterior cornu and just behind the giay com- 
missure These are called the viseetal columns {of Clathe) The cornua 
of the gray mattei can be distinguished in a hoiizontal section of any 
pait of the cold above the conus medullaiis, in which the gray matter 
IS arranged in a central mass without hoin-like piojeetions, and intei- 
rupted only by the continuation of the anteiior and posterior median 
fissuies On the conus the sui rounding white mattei giadually diminishes, 
and disappeais altogether at the filum terminale 

Upon examining a transverse section of the middle of the coid, it 
will be noticed that the posterior coinua aie constiicted at their junction 
with the anterioi cornua This is called the neck, oi cei vi% cornu,, which 
fiist enlaiges, foiming the head, or caput cornu, and then dwindles to 
a point, the apex coinu It should be lemembeied, however, that these 
hoin-like divisions of the gray matter are leally sections of giay columns 
extending the entiie length of the coid They present variations in 
structure and relative size at different points The anteiior cornua aie 
geneially shoitei, as well as broader, and appioach the anteiior nerve- 
roots, but do not leach the surface of the cord They aie laigest in the 
cervical and lumbai regions, and smallest in the thoracic region The 
posteiioi cornua are generally nai rower at the neck, and the enlarged 
portion, or head, is surrounded by a semi-transpaient gelatinous mateiial, 
the substantia gelatinosa, which extends to the suiface about the en- 
tiance of the posterior neive-roots In the lumbai region they become 
consideiably bioader 

In the cervical enlargement the anteiior and lateial coinua emerge, 
forming one anterior lateral mass, and on the outer bordeis of the 
posterior cornua behind the lateral cornua there is a net-work of white 
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and giay fibres, the fotmatio retwularis spinalis, which gives to the 
cold in this position a reticular appearance 

The minute anatomy of the spinal cord — The giay mattei con- 
sists of a stiucture called the substantia spongiosa, composed of iieive- 
cells embedded in a matrix of connective tissue, the nem oglia {of 
Viichow), and travel sed by bundles of medullated nerve-fibies passing 
in diffeient directions, interspersed with minute blood-vessels The cells 
of the anterior coinua oi columns are mostly large and multipolai, and 
are arianged in gioups in the various portions of this pait of the coid 
They are classified as an internal group, which giadually deci eases 
toward the lumbar region, an anteiioi group, and an antei o-latei al 
gioup, both of which aie combined into one in the ceivical enlaige- 
ment, and a postei o-latei al group, which is usually distinct throughout 
the length of the cord Many of the medullated nerve-fibies aie con- 
nected by then axis-cylindeis with the neive-cells, and then become 
associated into bundles which ultimately form the antei loi roots of the 
spinal nerves Some of the nerve-cells aie bi ought into relation with 
the anterior nerve-roots of the opposite side through the tiansverse 
neive-fibies of the antei loi commissure, near which they are situated 
The cells of the lateral coinua aie also multipolai, but smallei than in 
the anterior coinua In the thoracic region they are large toward the 
anterior coinua and small toward the posterior coinua The cells of 
the visceral column are notably smaller, and give off few processes In 
the posterior cornua the cells are generally very small and fusiform 
They are interwoven with numerous fine medullated neive-fibres which 
enter from the posterior roots of the spinal nerves, but give off very 
few axis-cylinder processes 

The giay commissuie consists chiefly of transverse medullated nerve- 
fibres m a matrix of neuroglia The fibres upon reaching the lateral 
curved masses of gray matter diverge at various angles into the cervix 
cornu, some being continuous with the posteiior neive-ioots The cential 
canal within this commissure is enclosed by a layei of the neuroglia which 
IS free from nerve-fibres This canal is lined with ciliated epitliehum 
in infancy, but in later life appears filled with small polyhedral cells 
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Sometimes the canal appears in dissections to communicate at the lower 
part of the conus by a small cleft with the posteiior median fissuie, 
hut this cannot always be demonstiated 

The winte substance foims the greater poition of the cord, and is 
situated externally to the gray matter It is destitute of neive-cells, 
and composed almost wholly of longitudinal medullated nerve-fibres, ex- 
cept in the white commissure, where the fibies aie transverse, and in 
the anterioi roots of the spinal nerves, where they are oblique The 
white commissure is formed of fibres extending from the anterior cornu 
of gray matter upon one side to the white substance of the anterior 
column of the opposite side The neive-fibres of the white substance 
are supported by neuioglia with minute blood-vessels lamifying within 
its meshes Upon transverse section of the white substance the axis- 
cylindeis of the nerve-fibres appear like little dots, the white aiea about 
them being the substance of Schwann Thioughout the neuiogha the 
microscope reveals many branched connective-tissue cells or neuiogha-cells, 
but, as above stated, no nerve-cells The longitudinal neive-fibres of the 
white substance are ai ranged in bundles, which constitute the anterior, 
lateral, and posteiior columns or tiacts, and which are more or less 
distinctly indicated upon the surface by the difieient fissures (page 196) 
The very complicated couises of the nerve-fibies of the spinal coid 
to and from the medulla oblongata and thence to the bidin have been 
most laboriously studied, and there is much yet to be determined regard- 
ing them Fiom delicate and careful dissection, from experiment, and 
fiom observation of pathological changes, a gieat deal has been learned, 
and the following description is now generally accepted by histologists, 
but will doubtless be modified by future leseaiches 

There aie essentially two senes of fibres in the anterior columns, an 
internal set, called the dviect pytamidal tiact (of Tuick), which have 
not yet been satisfactoiily tiaced, the descending fibres of which aie now 
believed to cross from one side through the white commissure to teimi- 
nate in the cells of the anterior cornu of the giay matter of the 
opposite side, and an external set, consisting of fibres descending from 
the medulla oblongata to the anteiior roots of the spinal nerves The 
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lateral columns are very much larger than either the anteiior or the 
posterior columns, and their component fibres are exceedingly complex 
They are subdivided into antei o-latei al and mixed lateial tiacts, which 
consist of fibres closely resembling those of the external set of the ante- 
rior column, commingled with some fibres from the posterior nerve-roots 
A special bundle of fibies which pass through the formatio reticularis 
forms the internal mixed lateial tiaet, and is situated between the antero- 
lateral tract and the corresponding anterior cornu of gray matter To 
the outer side of the internal mixed lateral tract, and separated by it 
from the posterior horn of gray matter, is the ciossed pyiamidal tiact 
or column {of Tuich), tlie fibres of which have been traced descending 
from the opercular lobe through the anterior portion of the inteinal 
capsule (page 54, Vol I) and through the crusta of the crus ceiebii 
on each side into the corresponding anteiior pyramid of the medulla 
oblongata, where they cross ftom one side to the other and eventually 
pass out from the cord below at variable points in the anterior roots 
of the spinal nerves These fibres in the pyramidal part of their course 
are in close association with the fibres of the direct pyiamidal tract of 
the anterior column of the cord 

There is good reason to believe that these fibies convey voluntary 
impressions, and that therefore the anteiior loots of the spinal nerves 
are their motoi loots In the upper half of the cord there is a thin 
layer of white fibres upon the outer surface of the crossed pyramidal 
tract, to which the special name of ceiebellai tract is given, because its 
fibies are traceable into the cerebellum and the restiform body of the 
medulla oblongata The cerebellar tract is now believed to be connected 
with the visceral column (of Clarke) The column of Goll and the 
column of Buidach have already been described as being formed by the 
interposition of the intermediate furrow upon each side of the posterior 
median fissure The fibres of the former apparently ascend from the 
posterior roots of the spinal nerves to the funiculi graciles in the floor 
of the fouith ventricle, while those of the latter ascend to the ie=:tifoini 
body The effect of lesions of these neive-fibies has confirmed the 
inference that they are the sensoiy loots 
Vol 11—26 



PLATE 78 

Figure 1. 


The levator am muscle is separated from its insertion and its lateral attachment, and ttie rectum (distended) is 
drawn outward and aside to show the position of the prostate gland 


1 The handle of a staff introduced into the urethra 

2 The scrotum 

3 The right corpus eavernosum 

4 The fascia lata 

5 The bulb of the spongy portion of the urethra 

6 Cowpers glands 

7 The prostate gland 

8 The right gluteus maximus muscle reflected 

9 The rectum drawn outward and to the right side 


10 The right great sacro sciatic ligament 

11 The eoccj v 

12 The left corpus eavernosum 

13 The left adductor magnus muscle 

14 The membranous portion of the urethra 

15 The superficial perineal vessels 

16 The internal pudic artery, vein and nerve 

17 The left gluteus maximus muscle 

18 The left great sacro sciatic ligament 


Figure 2. 


The rectum (emptied) dissected from the recto vesical fascia and drawn outward to show the prostate gland, seminal 
vesicles, and the vesico prostatio plexus of veins at the base of the bladder, also the relation of the peritoneum to the 
perineum 


1 The right crus of the penis 

2 The fascia lata 

8 The gland of Cowper on the right side, with the artery 
of the bulb 
4 The prostate gland 
6 The cut lev ator am muscle 

6 The base of the bladder 

7 The seminal vesicle of the right side 

8 The right internal pudic vessels and nerve 

9 The reflected right gluteus maximus muscle 

10 The rectum dissected away from the bladder and 

drawn outward 

11 The scrotum 

12 The left crus of the penis 


13 The bulb of the spongy portion of the urethra 

14 The artery of the bulb on the left side 

15 1 he membranous portion of the urethra 
10 The fascia lota over the left tuber iscliii 

17 The cut edge of the lev ator am muscle 

18 The vesico prostatie plexus of veins 

19 The seminal vesicle of the left side 

20 The left gluteus maximus muscle 

21 The recto v esical fascia reflected 

22 The left great sacro sciatic ligament 

23 The left V os deferens 

24 The trigoiium vesiCB 

25 The peritoneum 

26 The middle hcemorrhoidal artery 
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The white substance is invested with the pia matei and a laj^ei of 
nenioglia, which penetrate fiom the suiface to a vaiiable extent by the 
fissuies, and from which aie formed the suppoiting stiuctwes TJiese 
not only fill the intervals between the neive-fibies, but also convey the 
minute sulc%ne artenes (branches of the vaiious spinal aiteries) thiough- 
out the tissue of the cord 

The spinal cord is very vasculai, and its arteiies anastomose freely 
with one another, instead of terminating in blind extremities oi end- 
arteiies like the arteries of the brain (page 22, Vol I) The aiteiies 
of the cord are deiived fiom the vertebral, ascending ceivical, inter- 
costal, and lumbar arteiies, which entei the veitebral canal thiough the 
inteiveitebral foiamina and foim the anteiioi, lateral, and spinal aiieiies 
These vessels all establish anastomoses with coi resjionding blanches fiom 
the opposite side in the meninges of the cord, and respectively send 
branches into the substance of the eoid through the difieient fi'-siiies 
which supply the special portions of the giay mattei and anastomose 
with one another There are two veins in the giay commissuie sui- 
lounding the cential canal which communicate with veins in the ante- 
rior and posterior median fissures, tiibutaiies of the spinal veins 

From each side of the spinal cord thirty-one pairs of spinal 
nerves arise and pass outward through the inteiveitebial foiamina, as 
follows eight in the ceivical region, twelve in the thoracic, five in tlie 
lumbar, five sacral and one coccygeal in the pelvic legion The fiist 
ceivical issues fiom the spinal canal, between the occiput and the atlas 
veitebia, and each succeeding nerve issues between two contiguous veite- 
brse, the last of the series escaping between the last sacial and the first 
coccygeal vertebia Each spinal neive is composed of filaments fiom 
two sepaiate roots, an anteiior, which is the molor lool, and a j^osteiior, 
which IS the sensoiy loot Both roots pierce the duia mater by sepaiate 
openings (page 192), and unite within the coriesponding intervertebral 
foiamen, forming a single compound neive All the posterior loots, with 
the exception of the fiist ceivical, are laigei than the anterior, and are 
peculiaily distinguishable for the oval ganglia through which their fibres 
pass The ganglia are for the most pait situated within the interior- 
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tebral foramina, as shown in Plate 85, but those upon the posterior 
roots of the fiist and second cervical neives aie respectively upon the 
arches of the atlas and axis vertebim (Plate 4, Fig 2, Vol I), while 
the posteiior roots of the sacral and coccygeal neives are within the 
spinal canal The compound nerves formed by the junction of the two 
roots as above described divide outside the intervei tebral foramina into 
anterior and posteiioi divisions 

The general arrangement of the anterior divisions of the 

spinal nerves is as follows the anterioi divisions of the four uppei 
ceivical nerves form the ceivical 'plexuses (pages 193 and 206, Vol I), 
the anterior divisions of the four lowei ceivical nerves and of the fiist 
dorsal nerve form the haclixal plexus (page 344, Vol I); the anteiioi 
divisions of the dorsal oi thoiacic nerves, fiom the second to the eleventh 
inclusive, constitute the vntercostal nerves (page 251, Vol I ) , the 
anterior divisions of the four upper lumbai nerves, with a connecting 

blanch from the twelfth dorsal nerve, form the lumbar plexus (page 

78) , and the anterior divisions of the uppei four sacral nei ves, with 
the fifth lumbar and a connecting branch from the fourth lumbar nerve, 
form the sacral plexus (page 156) The distribution of the an tenor 
divisions of the spinal neives is desciibed with the territories they 
supply, as above indicated 

The general distribution of the posterior divisions of the 

spinal nerves is to the erectoi spin® mass and siijieificial muscles of 

the back, as well as to the skin of the back of the head, neck (page 

193, Vol I), and tiunk (page 175) The neives of both the anterior 
and posteiior divisions contain both motoi and sensoiy fibies 

Owing to the respective portions of the spinal coid from which the 
roots of the different nerves arise not being opposite the foramina by 
which they leave the spinal canal, theie is a great variation in the 
length and direction of the loots In the upper ceivical portion the 
roots are short and proceed transveisely, the origins being nearly oppo- 
site then exits, but they become directed moie and more obliquely lowei 

down the eoid, so that the roots of the different neives originate some 
distance above the foramina by which they leave In consequence of 
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the cord stopping at the conus in relation to the second lumbai vertebra, 
it follows that the roots of the lumbar and sacral nerves descend almost 
perpendicularly This peculiar disposition of the roots of the spinal 
neives is due to the fact that the growth of the spinal coid is not 
commensuiate with that of the spinal column In the early fmtus the 
neural canal is completely filled with the cord, but aftei the third month 
the lumbal and sacral portions of the veitebral column outgiow the coicl, 
in consequence of the more active development of the lower extiemities 
which takes place at that time 

Theie is no means of foietelling the absolute i dative jiosiiions of 
the 07 ig%ns of the individual spinal neives from the spinal coid, but 
they may be approximatively considered to be as follows Collectively, 
the eight cervical nerves arise between the medulla oblongata and the 
coid opposite the spine of the sixth cervical veitebia Individually, the 
first cervical nerve aiises at the interval between the maigin of the 
foramen magnum and the atlas veitebra, the second and thud ceivical 
neives aiise opposite the axis vertebia, while the fouith, fifth, sixth, 
seventh, and eighth cervical nerves arise respectively opposite the bodies 
of the thud, fourth, fifth, sixth, and seventh ceivical veitebite Collec- 
tively, the upper six doisal nerves aiise fiom the coid between the 
spines of the sixth cervical and fouith dorsal vertebim Individually, 
the fiist, second, thud, and fourth doisal nerves arise lespectively 
opposite the interveitebial disks below the seventh cervical and the 
first, second, and third doisal vertebrae, while the fifth and sixth doisal 
nerves aiise opposite the bodies of the fourth and fifth dorsal veitebiae 
Collectively, the lower six dorsal nerves aiise from the coid between the 
spines of the fouith and eleventh dorsal vertebiae, individually, they 
arise opposite the bodies of the sixth, seventh, eighth, ninth, tenth, and 
eleventh vertebrae Collectively, the five lumbar neives an=e fiora the 
coid between the eleventh and twelfth dorsal spines Individually, the 

fiist, second, and thud lumbai neives aiise opposite the bod} of the 

twelfth doisal veitebia, and the fourth lumbar nene aiises opposite the 

inteiveitebial disk between the twelfth dorsal and first lumbar ^erte- 

'biae The fifth lumbai nerve, the five sacial neives, and the coccygeal 
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nerve all arise fiom the conus medullaiis opposite the body of the first 
lumbar veitebia, which coiresponds to the spines of the last dorsal and 
fiist lumbal veitebrse 

The levels at which the spinal neives originate fiom the spinal coid 
as above given may be considered reliable, as they are based upon care- 
ful observation They aie of clinical value in the diagnosis of injuries 
and the localization of disease of the coid Owing to the complicated 
relation of the neives to the vaiious veitebige, the accuiate interpreta- 
tion of symptoms which may attend injuiy oi disease of the cord oi 
of the spine is very difficult It should be remembeied, in the applica- 
tion of the anatomy of the oiigins of the spinal nerves to the surface- 
maikiugs, that when the patient is in the eiect position the relations of 
the spines to the bodies of the veitebise are as follows The tip of the 
spine of the second ceivical or axis veitehia corresponds to the position 
of the body of the thud, the spine of the thud to the body of the 
fourth, the spine of the fourth to the disk between the bodies of the 
fourth and fifth, and the spine of the fifth to the disk between the fifth 
and sixth (Plate 1, Vol I), while the spines of the sixth and seventh 
(piominens) are opposite their own bodies respectively The spine of 
the fiist dorsal corresponds to the disk between the fiist and second, the 
spine of the second is opposite the body of the third, the spine of the 
third IS opposite the body of the fourth, the spine of the fouith is 
opposite the disk between the fifth and sixth, the spines of the fifth, 
sixth, seventh, and eighth are opposite the bodies of the seventh, eighth, 
ninth, and tenth, the spine of the ninth is opposite the body of the 
tenth, the spine of the tenth is opposite the body of the eleventh, and 
the spine of the eleventh is opposite the disk between the eleventh and 
twelfth 

The minute anatomy of the spinal nerves — The fibres of each 
anteiioi neive-ioot before emerging at the anteiioi lateial line appear to 
consist of axis-cylindei processes from the laige cells of the aiiteiior 
cornu on the same side as the nerve, fiom corresponding cells of the 
opposite cornu, crossing in the anterior white commissuie, from similar 
cells in the lateral cornu in the cervical and uppei dorsal regions, and 
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from the laige cells of the adjoining posteiioi coinu These aie aug- 
mented by fibies from the cells in the visceral column (of Claike) 
(page 198) These fibies are all presumed to be under the contiol of 
the motoi fibres descending from the biain in the diiect and ciossed 
pyramidal columns (of Turck) (page 201) The Jibi es of each 'pohtei loi 
neive-toot divide after entering the posterior lateial fissure into an exter- 
nal and an internal series The fibres composing the external series pass 
thiough the substantia gelatmosa and upwaid among the fibies of the 
jDOsterior lateral column (of Buidach) (page 197) They are suj^posed to 
preside ovei the sensations of tempeiatuie and of the cutaneous leflexes 
The fibies composing the internal series pass paitly thiough the giay 
matter of the posterior cornu and paitly acioss the gray commissuie to 
the opposite side of the cord, and then ascend directly into the posteiioi 
median column (of Goll) (page 197) These fibres aie supposed to 
side ovei tactile sensation Many of them are associated -with the small 
fusifoim cells in the posteiioi cornu and the contiguous poition of the 
gray commissuie, and to these is attiibuted the conduction of the seu- 
sation of pain 

Both the anteiioi and the posterior divisions of the spinal neives pos- 
sess fibres which are called tiophic because they are supposed to legulate 
the nouiishment of the various tissues The anterior divisions contain 
tiophic fibres, derived from the cells in the gray mattei of the anteiioi 
cornua, which regulate the nutrition of the muscles and boues The 
posterior divisions contain tiophic fibies which regulate the nutiition of 
the skin and its apjiendages Associated with the tiophic fibies aie 
others, called vaso-motoi {constrictoi and d%latoi^ fibies, which are dib- 
tiibuted to the coats of the blood-vessels and regulate the vascularity 
of the various tissues and organs The vaso-motoi fibres piobably foim 
the chief pait of the neivi communicantes, the connecting links bet\^een 
the two great neivous systems, the ceiebio-spinal and the sympathetic 
They have been especially lefeiied to in connection with the splanchmc 
neives (page 319, Vol I) Pathological and micioscopic investigations 
seem to indicate a close relation between the trophic and vaso-motor 
fibies and the giay mattei suirounding the central cavity thiough the 
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entire length of the coid, and they appear to be associated with the cells 
of the vesicular column (of Claike) 

Physiologists have established certain facts which help greatly to 
elucidate the complex anatomy of the spinal cord and the neives which 
originate fiom it, among which may be heie biiefly mentioned the 
important distinction between the piimary anterior and posterioi roots 
of the spinal nerves and then ultimate an tenor and posteiior divisions 
It has been demonstrated that the anterioi neive-ioots aie purely motoi 
and that the posterior nerve-ioots are puiely sensoiy in function, whereas 
both the anterior and the posteiioi divisions are composed of fibres 
from both loots and aie therefore both motor and sensory in function 
Division or complete disorganization of the spinal cord is attended with 
complete loss of sensibility and motion below the point of injury, show- 
ing that the cord is the oigan of communication between the biain and 
the external organs of sensation and of voluntaiy motion 

If a lesion of the medulla oblongata occuis above the crossing in the 
pyiamids, it is followed by loss of both sensation and motion upon 
the opposite side If one side of the coid is injured or disorganized, 
or if the white and gray mattei of one-half of the cord is divided, 
the power of voluntary motion is lost below on the same side of the 
body as that of the injury, while sensation is lost on the opposite side 
Attendant upon such an injuiy as the latter is the condition of liyper- 
CBstJiesia, usually occuriing upon the same side as the injury, and prob- 
ably to be accounted for by the increase in temperature and vascularity 
in consequence of the division of the vaso-motoi nerves It is generally 
maintained that the fibies conducting motoi impulses pass from the 
coipus striatum of one side of the biain, and, chiefly crossing at the 
pyiamids, descend through the antero-lateral columns of the spinal cord 
on the opposite side to the anterior roots of the spinal nerves, and that 
the fibies conveying sensory impressions pass from the posterior roots 
of the spinal nerves across to the gray mattei of the opposite side of 
the cord and thence upward to the corresponding optic thalamus More- 
over, experiment seems to show that fibres in the anterior and posterior 
columns are commissural, their function being probably the co-ordination 
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of muscular power, as in cases of loeomotoi ataxia, wlieie voluntary 
motion and sensibility exist with loss of the power of muscular co-oidi- 
nation The pathological evidence affoided by such cases appeals to 
confirm this 

There are also certain actions, termed tejie%, which can be accounted 
for only upon the supposition that the spinal coid possesses in itself 
the powei of leceiving and conveying impressions independently of its 
connection with the brain Thus, duiing sleep, when the brain is 
not exercising a controlling influence, if a sensory impulse is conveyed 
through a spinal neive it piobably passes by the posterior loot into the 
gray matter of the cord, and then the impulse is converted into a 
motoi one, which is reflected by the anterior loot of the spinal neive, 
causing ceitam muscles to contiact upon the same side, oi, if the 
impression is sufficiently stiong, by the anterioi loots of the spinal 
neives upon both sides affecting coi responding muscles When the 
brain does exercise a controlling influence, the impiession received by 
the posteiior neive-root piobably crosses to the opposite side of the cord 
at once and then ascends to some part of the ceiebral cortex, whence 
a voluntary motor impulse descends to the anteiior neive-roots, which 
convey it to the muscles 

For the purpose of applying the anatomy of the spinal cord to the 
study of spinal localization in relation to sensory, motor, reflex, 
vaso-motor, and trophic phenomena, the cord itself may be re- 
garded as composed of a senes of superposed segments corresponding in 
a measure to the segments of the vertebral column, each segment con- 
sisting of the portion of the cord with which the seveial pairs of the 
spinal neives are connected Microscopic investigations have shown that 
the groups of multipolar cells in the cornua of the gray matter, as 
exhibited in cross-sections of the cord, are variously arranged m the 
different segments of the cord from above downwaid, and expeiiments 
have detei mined that these groups of cells are related to certain gioups 
of muscles The situation and compaiative size of the groups of cells 
appeal to be corielative to the origins of those nerves which are dis- 
tiibuted to the gieatest numbei of muscles It has been obseived that 
VoL 11—27 



PLATE 79. 


Dissection of the female perinenm, showing the muscles at the outlet of the pch is and the superficial branches of 
the pudic artery The fasciie are carefully removed from the buttocks and iiips to display the distribution of the 
branches of the pudic nerves 


1 The mens Veneris 

2 The oUtoris 

3 The meatus urinarlus 

4 The nght labium maj us 

6 The opening into the vagina 

6 The perineal fascia reflected 

7 The fourohette 

8 The right isohio cavemosus muscle 

9 The central tendon of the perineum 

10 The external perineal nerve 

11 The sphincter am muscle 

12 The right internal pudic vessels and nerve 

13 The right great sacro sciatic hgament 

14 The right gluteus raaximus muscle 

15 The coccyx 


16 The left gracilis muscle 

17 Tlic left labium minus 

18 Tho left adductor magnus muscle 

19 TIio superflcial perineal artery 

20 Tho sphincter vnglnte muscle 

21 Tho transi ersus poriiiel muscle 

22 The cutaneous femoral branch of the pudic nerve 

23 The superficial penneal nerve 

24 The left internal pudic vessels and nerve 

25 The anus 

26 Tho nerve to tho margin of the anus 

27 The levator anlotvaglmi muscle 

28 The left gluteus maxlmus muscle 

29 The ano-coccvgcal ligament 
80 Tho left fourth sacral nerve 


NB — This and the succeeding Plate 80 were taken from tho body of a woman, aged about thirty two years, who 
died in an epileptic fit The muscles were remarkably firm, well developed, and unusually favorable for dissection, ns 
has mvariably been observed by the author to bo the condition after death from convulsiv c diseases 
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tlie nuclei ol tlie extensoi muscles aie situated in tlie outei and poste- 
1101 gioups of cells, while the nuclei of the fiexoi muscles aie in the 
internal gioups of cells , and fiom the predominance of one oi othei 
of these classes of muscles in paialysis may perhaps be deduced the 
location and extent of a lesion of the cord 

Certain cells in the gray matter of the cord are believed to consti- 
tute the centres for reflex actions, which are characterized as cutane- 
ous and musculo-tendinous The cutaneous oejlez centies are (according 
to Gowers) the 'plantar 'teflex, which corresponds to the level of the 
second sacral veitebia, the gluteal, to the fourth lumbar vertebra, the 
ciemastenG, to the second lumbar vertebra, the abdominal or epigastnc, 
fi.om the sixth to the eleventh dorsal vertebra, and the scapular, fiom 
the fifth cervical to the first dorsal veitebia The musculo-tendinous 
reflex centres are the foot-clonus and the ankle-clonus, which are referred 
to the cord between the fifth lumbar and first sacral veitebrie, the hiee- 
jeik, between the third and fourth lumbai vertebrae, and the flexors and 
extensoi s of the upper extiemity, between the sixth and seventh cervical 
vertebrae Besides these there are various complex reflex centres which 
aie valuable for purposes of localization Among them aie the cilio- 
spinal, the sexual, and the vesical and rectal The cilio-spinal centre is 
referred to the cord between the sixth cervical and second dorsal ver- 
tebrae, the sexual centie is probably about the second lumbar veitebia, 
and the vesical and lectal centre is in the terminal jiortion of the 
cord wheie the third, fourth, and fifth sacial and coccygeal nerve-roots 
originate 

Spinal localization is naturally fraught with great difiiculty, and, like 
cerebral localization (page 36 , Vol I), requires a most exact knowledge 
of anatomy Much has been determined, much is inferred, but there is 
also much to be ascertained It has been ivell said by one of the ablest 
of modern investigators (IMills) that the value of a study iii sjnnal 
localization depends upon the exactness with which iihenomena are difiei- 
entiated Nowadays there is little that the suigeon does not daie to 
attempt, and the cases of tumors and lesions of the cord or its mem- 
branes which present themselves for diagnosis demand that ceitam piac- 
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tical points shall be caiefully consideied Among these are the lessons 
afifbided by the lesions occurimg in certain localities of the coid, — %e, 
the vital centres, which are evidently situated between the medulla ob- 
longata and the poition of the cord in i elation to the fouith ceivical 
vertebia, any distuibance of which is followed by caidiac and respiia- 
tory jDhenomena 

The phenomena which have to be considered in all cases of locali- 
zation aie due to the abolition oi perversion of sensation and motion 
The sensoiy symptoms aie pain, hypeiiesthesia, anoesthesia, and paries- 
thesia, the motor symptoms aie paialysis, spasm, contiacture, and tremoi 

The construction of the vaiious segments of the veitebial column, 
and the arrangement of the membianes within the spinal canal, insuie 
the safety of the spinal coid fiom oidinaiy violence, foi the veitebral 
bodies and disks aie well adapted to lesist the effects of compiession, 
while the arches, suiiounded by numeious ligaments and tendons, lesist 
the effects of laceiation The coid is so well piotected that it can be 
readily reached ouly by punctuied tooimds immediately above oi imme- 
diately below the atlas veitebia, unless the wound is associated with a 
fiactuie Owing to the very loose suspension of the coid within the 
vertebral canal, and to the piotection afifoided by the airangement of 
its investing membianes, as well as to the disposition of the ceiebio- 
spinal fluid, there is little possibility of simple concussion of the coid 
occuiiing fiom transmitted shock, comparable with concussion of -the 
biain from a similai cause The phenomena attributed to moleculai 
distuibance in the substance of the coid are moie probably due to 
pressure fiom hemorihage into its meninges or into its own substance 

Dislocations and fractuies of the spinal column aie especially grave 
because of the damage to the spinal cord which usually attends them 
A simple dislocation of any of the vertebrae can happen only in the 
ceivical region, as the constiuction of the dorsal and lumbei veitebrse is 
such that a dislocation necessaiily involves a fiactuie of some pait of 
the bone Even in the neck a dislocation is extremely rare, and when 
it occurs it IS usually at the fifth ceivical vertebra, — winch can be 
accounted for by the degree of movement of this portion of the column, 
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the compaiatively small size of the vertebral bodies, and the obliquity 
of their articular piocesses The usual defoimity depends upon the dis- 
placement of the body of the vertebra affected downwaid and foiwaid 
upon the body of the veitebra below, thus encioaching upon the veite- 
bral canal and endangeiing the coid from pressure The degree of dis- 
placement without any symptoms of piessure is often very considerable, 
owing to the absence of attachment of the spinal dura mater to the 
walls of the canal, and to the relatively small size of the coid Fiac- 
twes are produced chiefly by indirect violence, as in foicible bending 
of the spinal column forwaid, which crushes the bodies of the veitebite 
together In such cases there is always more or less laceration of the 
intervertebral flbio-cartilages and of the ligaments, with fiacture of the 
vertebral arches, consequent upon the sliding forwaid of the veitebial 
bodies Fractures due to direct violence usually involve only the ver- 
tebral arches, the bodies escaping unhurt In this form of injury tliere 
is rarely much displacement, and therefore severe injury to the cord or 
its membranes is less apt to follow than in lesions caused by indirect 
violence It is only when the arches of the veitebrm are involved in 
the direct form of fracture that the opeiatiou of trephining or resection 
of the spinal column can be considered justifiable, as in those cases 
where the bodies are overlapped by indirect force the displacement 
cannot be remedied by oiieiation 

In the different forms of caoies which affect the bodies of the ver- 
tebise, although the spinal cord usually accommodates itself to the 
progressive pressure, there are certain characteristic symptoms due to 
the pressure upon the spinal nerves The peiipheial pains thus pro- 
duced can be interpreted by a knowledge of the areas of the distribution 
of the several spinal nerves, as has already been explained with regard 
to the cntaneous nerves of the abdomen (page 8) When any of 
the upper three veitebr® in the ceivical region are diseased, pain is 
often complained of in the areas supplied by the occipital and great 
auricular nerves (Plate 53, Vol I) If the fourth and fifth cervical 
veitebrse are diseased, pain may be referred to the distribution of tlie 
sternal, clavicular, and acromial nerves (Plate 19, Vol I ) K the sixth 
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and seventh cervical vertebrae and the first doisal vertebra are diseased, 
pain may be lefeiied to the shouldei and down the aim in the course 
of the blanches of the biachial plexus of nerves (Plate 27, Vol I ) 
When any of the uppei six vertebrae in the doisal oi thoiacic region 
aie diseased, pain is felt in the couise of the coriesponding in tei costal 
nerves, and if any of the lowei six veitebiae are affected, pain may be 
refeired to the epigastiic, umbilical, or hypogastric region, in the areas 
supplied by the seventh, eighth, ninth, tenth, and eleventh intercostal 
nerves, and in the course of the subcostal neive, which supplies the shin 
of the fiank below the crest of the ilium (Plate 97) In the lumbai 
region the neives liable to piessure are the blanches of the lumbai 
plexus, notably the ilio-hypogastric, ilio-inguinal, genito-ciuial, and an- 
teiioi crural nerves, and pain is sometimes refeiied to the course of the 
internal saphenous nerve as far as the ball of the gieat toe (Plate 90), 
which can be attributed to spinal origin ratbei than to the gout The 
pains experienced in spinal disease are always accompanied by a pecuhai 
constricting sensation, as if a tight band weie clasped about the body in 
the site of the affected nerves, and hence they aie often denominated 
giidle-pains They aie generally symmetiical 

Canes of the spine usually results in the formation of abscesses, which, 
in the different localities, pursue certain dii actions in consequence of the 
special airangement of the neighboiing fascue Ceivical canes lesults 
in post-pharyngeal abscess, which if not promptly evacuated may extend 
outwaid between the layers of the deep ceivical fascia which foim the 
stylo-maxillaiy ligament (page 133, Vol I), or may pass downwaid 
behind the oesophagus into the jiosteiior mediastinum In doisal oi 
lumbai canes the pus geneially descends upon the back wall of the 
abdomen and collects as a psoas or lumbar abscess, being diiected to 
the groin by the ilio-psoas fascia to the outer side of the femoral 
vessels (page 69) Such an abscess may even descend into the pelvis 
and pass thence into the ischio-rectal fossa or thiough the great sacro- 
sciatic foramen, or, as the quadratus lumborum muscle is a thin, weak 
plane of muscle-fibies, it may issue through it into the legion of the 
loins and become a lumbar abscess 
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THE LHMBAE EEHIOH, OE THE LOIHS. 

Much of the anatomy belonging to the loins has necessaiily been 
described with the abdomen and the back, and theiefore a detailed 
account of all the structuies found heie will not be repeated The 
lumbar region may be considered as limited by the twelfth iibs above 
and the ciests of the ilia below (Plate 83, Fig 1) The muscles which 
fill in this inteival, and thereby contribute to the foi matron of the lateral 
and posterior walls of the abdomen, are the latissimus doisi (page 175), 
the external and internal oblique (page 9), the transveisahs (page 13), 
the erector spinse mass (page 178), and the quadiatus lumboium (page 
70) The latissimus dorsi overlaps the external oblique above, but 
below these muscles aie separated by a small triangular space, the t'li- 
angle of Petit (Plate 83, Fig 2, No 13) This space is immediately 
above the middle of the posterior portion of the crest of the ilium, 
nine centimetres, oi about the breadth of the hand, fiom the lumbai 
spines, and corresponds to the outer border of the quadiatus muscle, 
which, however, slopes upward and backward (Plate 84, Fig 1, Nos 
9 and 19) The ujipei and inner poitions of the quadratus muscle 
aie completely covered by the erector spinse mass and the dense lumbar 
fascia (page 177), which at its outer border receives the attachment 
of the fascise investing the external and internal oblique and transvei- 
salis muscles, foiming the lateial intei musculai septuvi At this septum 
the fascia of the transveisahs separates into three layers, the outer 
layer being continued with the expansions of the fascias of the internal 
oblique and external oblique over the erector spinse mass to the spines 
of the lumbar vertebise, thus constituting the deep layer of the lumbar 
fascia, the middle layer passing between the erector spinse and the 
quadiatus lumborum to the tips of the transverse processes of the ver- 
tebise, and the inner layei passing over the abdominal surface of tlie 
quadratus lumborum muscle to be inserted at the front pait of the 
transverse processes This is the weakest of the three layers, and ex- 
tends upward to the lower border of the twelfth rib, where it forms 
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the ligamentum arcuatum externum (page 321, Vol I) The quadratus 
and elector spinse muscles are thus enclosed by definite sheaths, which, 
in cases of abscess occuiiing in the loose fatty tissue behind the kidneys 
(Plate 84, Fig 1) oi in the lumbar vertebrae (page 214), may serve to 
limit the suppuration, but, as both the quadiatus muscle and its sheath 
are very thin and yielding, they offer little lesistance to protrusions fiom 
within Occasionally a portion of the bowel escapes at this locality, consti- 
tuting a lumbar herma, and appears on the surface as a slight bulging 
tumor over the triangle of Petit, which is gen ei ally larger in the female 
than in the male, as pieviously stated (page 177) It should be noticed 
that the twelfth intercostal aiteiy and neive pierce the lumbar fascia 
near the twelfth rib, and that the ilio-hypogastiic nerve and its accom- 
panying artery pierce it near the crest of the ilium 

When the posterior expansions of the abdominal muscles and then 
fascise, together with the lumbar fascia and the extia-peiitoueal fascia, 
which in this region forms a very delicate sheath over the abdominal 
surface of the quadratus lumboium muscle, aie removed, the back wall 
of the abdominal cavity is opened There is always a considerable 
quantity of fatty areolar tissue (Plate 84, Fig 1), which more or less 
conceals the kidneys and the adjacent portions of the colon If this is 
removed carefully, the relative positions of these organs upon both sides 
will be exposed (Plate 84, Fig 2) Upon the left side, the lower boidei 
of the spleen, covered with the peiitoneum, is seen appearing below the 
eleventh rib and impinging upon the upper portion of the left kidney, 
the posterior surface of which is crossed by the twelfth rib and the sub- 
costal, ilio-hypogastiic, and ilio-inguinal nerves Below the kidney and 
a little to the outer side is the descending portion of the colon, which 
in this situation is usually more fixed than is the ascending portion 
upon the opposite side, and is uncovered by peritoneum, varying from 
two and a half to five centimetres, or from one to two inches, according 
as the bowel is empty or distended The left renal vessels entei the 
hilum of the kidney about opposite the disk between the first and 
second lumbai vertebise, and the ureter and spermatic vessels descend 
in close relation to the outer border of the corresponding psoas muscle 
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Upon tlie light side, the lowei bolder of the liver descends to the level 
of the twelfth iib and aiches acioss to that of the eleventh The light 
kidney approaches neaier the crest of the ilium, its vessels being about 
opposite the disk between the second and thud luinbai veitebiie The 
ascending poition of the colon is usually piovided with a mesocolon, 
and IS more movable than the descending colon, and easily displaced 
The twelfth iibs are raiely equally developed upon both sides, one oi 
the other often being rudimentary (Plate 84, Fig 2, Nos 4 and 14) 
This IS a fact which should not be overlooked, /o) the pleui a w attached 
to the eleventh oib (page 262, Vol I), and theiefore, in opeiations upon 
the kidney, if it is desirable to enlaige the space by lesectiou of the 
twelfth lib there must be no mistake as to its identity 

The anatomy of this region is of peculiar interest to the surgeon, on 
account of the various operations upon the kidney and the colon, which 
under ordinary circumstances can be heie most satisfactorily reached 
It should be noted that while in the male the position of the kidneys 
IS oidinaiily found to be as desciibed above and on page 61, and as 
shown in Plates 62 and 84, in the (adult) female the lower borders of 
the kidneys, especially the right, fiequently extend into the iliac fossae, 
as shown in Plate 72, Fig 2 The author has found this to be the 
case in most of his dissections, as well as in several operations upon 
the living patient Owing to its relatively lower position, the right 
kidney is moie easily accessible than the left In nephrotomy or in 
nephiectomy the body should be placed ujion the side over a pillow, so 
as to take advantage of the lateral flexuie of the vertebral column 
and thus to extend as much as possible the loin which is to be operated 
upon The incision should be oblique, beginning about the middle of 
the last rib and extending several inches downward and forward, 
corresponding to the outer border of the quadratus lumboium muscle 
When the capsule of the kidney is reached, the renal vessels will 
usually be found above and beyond the uietei , but care should be taken 
if it IS desired to remove the organ, for veiy often there are several 
renal aiteiies which enter the oigan above or below the usual situation, 
as previously stated (page 63) 

Vol II— 2S 
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Figure 1 

Di'section of the female perineum The labia majora and ntyacent muscles are removed so ns to cvposc the bulbs 
of the vagina The deep perineal fascia is well shown 


1 The clitoris drawn aside 

2 The pars intermedin 

3 The meatus unnarius 

4 The right crus of the clitoris 

5 The opening into the vagina, which Is closed below by 

the nymphEe being drawn together by stitches 

6 The right bulb of the 1 agina 

7 The perineal fascia reflected 

8 The right artery of the bulb 

9 The deep layer of the perineal fascia or triangular 

ligament 

10 The external perineal nerve 

11 The right internal pudio vessels and nerve 

12 The sphincter am muscle 


13 The right great sacro sciatic ligament 

14 The right fourth sacral nerve 

16 The coccyx 

10 The left crus of the clitoris 

17 The deep pcnncal nrterj and i ein 

18 The left bulb of the va^na 

19 The fascia lata 

20 The left bulbar artery 

21 The deep ln> er of the deep perineal fascia 

22 The central tendon of the perineum 

23 The left internal pudio vessels 
21 The levator fascia 

25 The left great sacro sciatic ligament 
20 The left gluteus masimus muscle 


Figure 2 


Dissection of the female perineum, showing especially the deep muscles peculiar to this region, and the vulvo 
vaginal gland (of Bartholin) on the right side 


1 The opening into the vagina closed by stitches through 

the labia minora 

2 The right vulvo vaginal gland 

3 The right deep transversus perinei muscle 

4 The deep perineal fascia reflected 

6 The right internal pudio vessels and nerve 
0 The right great sacro sciatic ligament 

7 The levator am muscle 

8 The fourth sacral nerve 

9 The inferior pudendal nerve 
10 The depressor urethras muscle 


11 The deep perineal nerve 

12 The deep perineal artery 

13 The sphmeter \ nginm muscle 

14 The left deep transversus perinci muscle 

15 The reflected deep perineal fascia 
10 The fascia lata 

17 The left internal pudic nerve and artery 

18 The levator fascia 

19 The left great sacro sciatic ligament 

20 The left gluteus maximus muscle 

21 The coccyx 
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The operation of colotomy is preferably done uiion the left side of 
the’ lumbar legion, because the descending poition of the colon is neaiei 
the anus, has a greatei extent of non-peritoneal suiface than the bowel 
upon the opposite side, and is moie accessible on account of the highei 
position of the left kidney (Plate 84, Fig 1) An incision is made 
obliquely acioss the loin similar to that above desciibed foi nephiotomy, 
but two centimeties, oi about three-quaiteis of an inch, uearei the 
ilium The descending colon will probably be found in relation to the 
angle between the psoas and quadiatus lumborum muscles It should, 
if piacticable, be previously distended, as not only will the bowel be 
then more cleaily lecognizable, — the sacculi and the appendices epi- 
ploic® (page 44) distinguishing it from a loop of the small intestine, 
— but its non-peritoneal suiface will also be piesented diiectly befoie 
the opeiator When the bowel is empty theie is veiy little diffeience 
between its diameter and that of the jejunum The simple pioceduie 
of turning the body of the jiatient to the left side will often dispel 
any doubt by causing the sought-foi poition of the colon to j^iotiude 
at the incision, but in these days, when the surgeon has so much less 
dread of injuiing the peiitoneum than formeily, he surely need not be 
hampered with a small opening into the abdominal parietes When the 
bowel IS leached it is diawn forwaid and stitched to the maigins of the 
wound, and opened by tiansveise inci&ion, so as to establish an aitificial 
anus 

Colectomy, or lesection of a poition of the colon, is usually jierfoimed 
thiough the same incision as colotomy 
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THE LOWER EXTREMITY 

The Gluteal Region — The buttocks, or nates, are sepaiated fiom 
each other by a deep median gioove which extends from the hollow or 
small of the back to the perineum The prominences on each side of 
this groove aie peculiai to man, and consequent uj)on the eiect position 
which he naturally assumes Each buttock is limited by the ciest of 
the ilium above and the fold which forms a marked curve below, 
across the back of the upper part of the thigh The landmailcs can 
be readily made out (Plate 83, Fig 1) The crest of the ilium and 
its anterior spine are supeificial The posteiior spine of the ilium can 
be felt by following the crest backward to its teimination It is on a 
level with the spinous process of the second sacral veitebra and behind 
the corresponding sacro-iliac joint, and is marked by a dimple on the 
suiface The gieat trochauter of the femui is usually conspicuous, de- 
pendent upon the development of the muscles which fill up the inteival 
between the trochanter and the ilium If theie is much fat m the 
subcutaneous tissue, the position of the tiochantei is indicated by a 
depression The tuberosity of the ischium can be felt through the soft 
structures, especially when the hip is flexed, as in the sitting position 
The surface-mai kings in connection with the landmaiks are frequently 
referred to in diagnosing affections of the hip-joint The gluteal fold 
(sulcus of the nates) becomes obliterated in diseases of the hip-joint, in 
consequence of the habitual flexion of the hip Nelaton^s line is drawn 
across the flank from the anterior superior spine of the ilium to the 
tuber ischii, and passes acioss the middle of the acetabulum ovei the 
top of the gieat tiochantei 

The shin over the buttock is thick, coarse, and peculiar for its low 
vasculaiity, on account of which it is frequently the seat of boils The 
subcutaneous fascia is loose, and contains much fat in its meshes It is 
united to the skin by many stiong fibious bands, especially along the 
gluteal fold, and over the tuberosity of the ischium, wheie it is lemaik- 
ably tough (page 160) The roundness and prominence of the buttock 
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aie due cliiefly to the amount of fat in the superficial tissue, which is 
usually moie developed in females than in males, and is a chaiacteiistic 
featuie in some African tribes This tissue is veiy liable to become the 
seat of lipomata, and its laxity favors the collection of blood oi pus, 
so that a gluteal abscess sometimes attains an enormous size An eaily 
symptom of disease of the hip is flattening of the buttock ovei the 
affected joint, produced by the wasting of the fatty tissue The deep 
faseia is a dense membrane attached to the crest of the ilium, the 
lumbal fascia, and the back of the sacium and coccyx It is thick and 
white anterioily where it coveis the gluteus medius muscle, below which 
it S 2 ihts into two layeis which pass over and beneath the gluteus maxi- 
mus muscle, completely enveloping it The supeificial lajmr passes lound 
the lower border of the muscle, and is attached to the boideis of the 
gieatei sciatic ligament between the tuberosity of the ischium and the 
coccyx, whence it is continuous with the fascia lata of the thigh Extei- 
nally it blends with the tendon of the gluteus maximus Fiom its undei 
suiface fibious septa pass into the substance of the muscle, ensheathnig 
its fascicles The deep layei, beneath the gluteus maximus, encloses the 
gluteus medius and gluteus minimus muscles, so that they aie bound 
down within an osseo-aponeurotic space Extiavasatious of blood oi 
matter beneath this fascia are often pent up and diiected down the 
thigh by its attachment to the ilio-tibial band (page 245) 

Theie aie many cutaneous blanches of neives which appeal passing 
thiough the deep fascia Neai the crest of the ilium, the cxicinal 
blanches of the posteiior division of the fiist and second luinbai ixeives 
descend obliquely foiwaid (Plate 83, Fig 2, No 11) The poslciioi 
cutaneous blanches of the sacial nerve appear at the sacral boidei of 
the gluteus maximus, and the gluteal biaiich of the external cutaneous 
curves backwaid over the tendinous expansion of the mu'jcle The le- 
cuiient cutaneous bianch of the lessci sciatic neive (Plate 89, Fig 1, 
No 2) turns upvaid louud the boidei of the gluteus maximus, between 
the gieat tiochanter and the tubeiosity of the ischium T\\q pci foiatiiig 
cutaneous blanches of the fouith sacral neive emeige through the muscle 
neai the sciatic ligament 
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The gluteus ma%%vius muscle is the laigest muscle m the body, and 
its development is chaiacteiistie of man It is very thick, and com- 
posed of coaise bundles of fibies intimately connected with the investing 
sheath of the deep fascia It aiises by shoit tendinous fibies fiom the 
posteiior gluteal line of the ilium and the lough surface of the bone 
behind it, from the lumbai fascia and the spines of the sacrum and 
coccyx, and from the inner portion of the great sciatic ligament Its 
fibies pass obliquely to be inserted into the fascia lata on the outer pait 
of the thigh, crossing over the great trochanter, blending with the sheath 
of the vastus exteinus muscle, and into the rough gluteal ridge upon 
the femur between the linea aspeia and the great trochanter Its lower 
margin forms the gluteal fold This muscle is supplied by the lesser 
sciatic nerve and branches from the sacral plexus of nerves, and with 
blood by the superficial branches of the gluteal and sciatic arteries 
The action of the gluteus maximus abducts the thigh and rotates it 
outward, making tense the fascia lata It extends the thigh-bone upon 
the pelvis, and thus serves to raise the body from the sitting to the 
erect position In walking it acts from the thigh to the pelvis, main- 
taining the body upright It also aids in propelling the body in run- 
ning and leaping There is a large buisa between the inseition of the 
gluteus maximus and the great trochantei, which sometimes becomes 
inflamed and gives use to great pain in movement of the limb The 
muscle should be detached and reflected to expose the parts beneath it 
(Plate 89, Fig 2) In doing so the vessels and nerves will be noticed 
entering its deep surface 

The gluteus medius muscle is a triangular fleshy mass arising from the 
aiea of bone between the crest of the ilium and the superior curved line 
Its fibres converge to a flat tendon which is attached to an oblique line 
on the upper and outer surface of the great trochantei, having a small 
buisa interposed between it and the bone It receives the ascending 
blanch of the deep gluteal aiteiy, and a bianch fiom the supeiioi gluteal 
nerve Its action from the ilium is to abduct the thigh and to rotate it 
inward, while acting from the femoral insertion it extends the pelvis 
outward, thereby assisting in balancing it when standing on one leg 
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The gluteus minimus muscle is sejiaiated fiom the mechiis lu its 
upper pait hy a large bianch of the gluteal aiteiy, but at its mfeiioi 
bolder in front it is intimately connected mth the medius, as they aie 
both attached theie to a tendinous hand extending fiom the ilium to 
the trochanter, the ilio-ii ochantet le band, which blends with the capsule 
of the subjacent hip-joint The glutens minimus aiises fiom the aiea 
of the ilium as fai back as the boidei of the gieatei sciatic notch Its 
tendon is attached on the fiont and outei part of the gieat tiochantei 
This muscle is also supjilied by the supeiioi gluteal neive, which enteis 
the outei suiface Its mam action assists the otliei glutei muscles in 
balancing the pelvis Acting fiom the ilium it selves to abduet the 
thigh, while in conjunction with the anteiioi poition of the gluteus 
medius it assists in lotating the thigh inwaid 

The gluteal artery is the largest bianch of the inteinal iliac aiteiy 
(Plate 76, Fig 1, No 19) It makes its exit fiom the pelvis above 
the pyiifoimis muscle thiough the gieat sciatic notch, and inns ovei the 
ilium, with its vein above and the nerve beneath it, between the glu- 
teus maximus and gluteus medius muscles (Plate 89, Fig 2, Nos 3 and 
34) The aiteiy gives off the extonal nuliient aileiy to the ilium, and 
divides into sugeijicial and deep blanches The supojicxal gluteal aiteiy 
jiasses between the gluteus maximus and gluteus medius, sujiplying both 
of them, its twigs establishing anastomoses with the posteiioi sacial and 
sciatic aiteiies The deep gluteal aiteiy passes bet^^een the gluteus 
medius and gluteus minimus and supplies them and the jiyiifoimis 
muscle Its blanches communicate beneath the supeiioi iliac spine with 
the ascending blanches of the external ciicumflex and ciicumflex iliac 
aiteiies, and by an infeiior bianch with the external ciicumflex and 
sciatic aiteiies The lattei bianch sujijihes a twig to the Inp-joint and 
to the tensoi vagina3 fascias femoiis muscle Tlie companion ^eIns to 
all these aiteiies have many valves They unite into the common 
gluteal vein as they conveige tovaid the sciatic notch The gluteal 
aiteiy is not nncommonly affected with aneurism, and its branches aie 
often wounded Its position upon the surface may be indicated by 
diawnig a hue fiom the posteiioi sujieiioi sjune of the ilium to the 
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gieat tioclianter when the thigh is lotated inward The junction of the 
inner and middle thuds of this line coiiesponds to the point of exit of 
the artery fiom the gieat sciatic notch The sujieiioi gluteal neive 
which accompanies the gluteal aiteiy is a hianch fiom the lumho-sacial 
cord (page 156), being composed of fibres fiom the anterioi blanches of 
the posteiioi divisions of the fouith and fifth lumbar and first sacial 
nerves It is beneath the aiteiy as it issues from the pelvis, and its 
blanches then appear in front of those of the aiteiy (Plate 89, Fig 2) 
The py'iifoimis mmcle appears below the gluteus medius (Plate 89, 
Fig 2, No 37) It arises within the pelvis by fleshy digitatioiis from 
between the second, thud, and fouith anteiioi social foramina, and its 
fibres converge, and, passing out of the great sciatic notch, leceive fibres 
from the margin of the notch and the great sciatic ligament Its tendon 
IS inserted into the upjiei hoidei of the great trochanter, behind the 
insertion of the obturator internus muscle Within the pelvis it serves 
as a muscular bed for the sacral plexus of neives, from the second cord 
of which it leceives its neive-supply, and it divides the great sciatic 
notch into two paits The gluteal vessels and neives emerge above it, 
and the sciatic and pudic vessels emerge below it It should he noted 
that occasionally the great sciatic neive or its peroneal portion pierces 
the substance of the pyiifoimis muscle The author has met with this 
condition seven times in his own dissections The arteries which nourish 
the pyriformis are derived from both the gluteal and the sciatic The 
action of the muscle is to abduct and lotate outward the thigh, oi if 
the femur is the fixed point it assists in steadying the pelvis 

The obturatoi mtemus miiscle aiises within the pelvis from the inner 
surface of the ischio-pubic lami, from the obturator membrane and the 
inner half of the obtuiator fascia, and from the ilium below the iho- 
pectineal line as far as the uppei margin of the great sciatic notch 
Its fibres converge to a tendon which passes round the suifaee of the 
tuberosity of the ischium at the lesser sciatic notch, which is here pro- 
vided with cartilage and serves as a trochlea, oi pulley, over which the 
tendon plays as it emerges from the lesser sciatic foramen, and, overlapped 
by the gemelli muscles, is inserted into the top of the great trochanter, 
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below the tendon of tbe pyiiformis, witb wbich it is often united If 
the muscle is reflected, it will be seen that the flbies from their several 
oiigins pass into foui tendinous bands, which combine just befoie the 
insertion A layei of fat intervenes between the muscle and the 2 ioste- 
rior poition of the obtuiator membrane Its pelvic surface is coveied 
with the obturatoi fascia, which is derived from the pelvic fascia, as 
described on page 127, and is attached below to the margin of the great 
sciatic ligament The intra-pelvic and extia-pelvic portions of the muscle 
foim with each othei an angle of seventy degiees The muscle is lein- 
forced by the two gemelli muscles, — the m'peno't gemellus, arising fiom 
the uppei and outei margin of the lessei sciatic notch and from the 
base of the ischial spine, and the vtifeitoi gemellus, arising ftom the 
tubeiosity of the ischium The tendons of the gemelli blend with the 
tendon of the obtuiator internus upon its undei suiface and its uppei and 
lowei maigins, and they are all inseited together into the top of the 
tiochantei Owing to this common tendon and then combined action, 
they aie now sometimes considered undei the name of the toiceps ootatoi 
f emails The three muscles generally receive their neives fiom blanches 
of the sacral plexus occasionally, however, the pyrifoimis will be found 
to be supplied by the pudic neive Although the chief action of these 
muscles is to rotate the thigh outward, it should be observed that in the 
sitting position they become abductors of the thigh There are always 
one 01 moie little bursrn beneath the tendon of the obturator internus, 
interposed between it and the ischium, which seive to dimmish friction, 
and there is very generally a bursa between the common tendon and 
the capsule of the hip-jomt Sometimes these bursee intercommunicate 
The quadiatus femons muscle (Plate 89, Fig 2, No 38) aiises from 
the outer bordei of the tuberosity of the ischium by short tendinous 
fibies, and consists of a shoit transverse mass which is attached to the 
back of the great tiochantei and the vertical line {hnea quadrah), 
extending as far as the inseition of the adductor magnus muscle A 
terminal branch of the internal circumflex artery usually appears at the 
under border of the quadratus Its nerve is from the great sciatic neive, 
and it co-opeiates with the gemellus inferior in acting as an external 
Vor, 11—29 



PLATE 81 

Figure 1. 


The bladder drawn forward and the vagina backnard, after detachment of the vesico vaginal fascia 


1 A hook introduced Into the meatus unnarius 

2 The bladder drawn forward 

3 The cut recto vesical fascia 

4, The right middle vesical artery 

5 The right ureter 

6 The laginal artery 

7 The right tuber ischil 

8 The right great sacro sciatic ligament 

9 The vagina draw n backward 


10 Reflected portion of the right gluteus maximus muscle 

11 Tlic cut recto vesical fascia 

12 The left middle i cslcal artery 

13 The left ureter 

11 The left inglnal artcrj 

15 The left great sacro sciatic ligament 

1C The left gluteus maximiis muscle ' 

17 A hook fastened to the detached vagina and drawing 
It backw ard 


Figure 2 

The vagina dissected from the rectum and drawn forward, while the rectum is drawn backward to demonstrate the 
relative position of the peritoneum to the perineum in the female 


1 A hook introduced into the anterior part of the de 

tached vagina 

2 A portion of the right fascia lata 

3 The vagina drawn forward 

4 The recto vesical fascia 

5 The vaginal artery 

6 The recto uterine fold of of the peritoneum 

7 The middle hremorrhoidal artery 

8 The coccygeus muscle 

9 The right great sacro sciatic ligament 


10 The rectum drawn outward and backward 

11 Reflected portion of the right gluteus maximus mus 

cle 

12 The left adductor magnus muscle 

13 The recto vesical fascia 

14 The left semi tendinosus muscle 

15 The tuberosity of the left ischium 

16 The left tuber iscliii 

17 The left great sacro sciatic ligament 

18 The anus 
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lotatoi of the thigh The quadiatus muscle is coveied by the gluteus 
maximus muscle, and the sciatic vessels and neives descend ovei it 

The sciatic artery is smaller than the gluteal arteiy It also 
arises fiom the internal iliac, and leaves the pelvis between the pyri- 
foimis and coccygeus muscles, and in the gluteal region appeals issuing 
between the pyriformis and the superior gemellus (Plate 89, Fig 2, 
No 37), above the gieat sciatic nerve Within the pelvis the branches 
of the sciatic aie distiibuted to the lectum, the bladdei, the prostate 
gland, and the seminal vesicle, outside of the pelvis the blanches aie a 
coccygeal aitety, which supplies the tissues ovei the coccyx, an %nfeiim 
gluteal atieiy to the gluteus maximus muscle, muscula7 aiteiies to the 
pyiifoimis and gemelli muscles, the anastomotic aiteiy, which is quite 
laige and passes over the quadiatus muscle to join the branches fiom 
the internal circumflex, the fiist perforating aiteiy, and the transverse 
blanch of the external ciicumflex (all from the femoral aiteiy), thus 
establishing the crucial anastomosis The last blanches of the sciatic 
arteiy aie a small aiticulai, which pierces the capsule of the hip-joiut, 
entering it from the digital fossa, and the aiteiia comes neovi iseJnatici, 
which accompanies the gieat sciatic neive and enteis its substance about 
the middle of the thigh This aiteiy is usually veiy small, although 
occasionally conspicuous (Plate 89, Fig 2, No 7) and capable of being 
traced as fai as the beginning of the jiopliteal sjiace It is well to note 
that this arteiy foims an important part of the collateial circulation 
after ligation of the femoral artery (page 259) 

The vence comites of the sciatic artery are large and often varicose 
They unite to form the sciatic vein, which is at the inner side of the 
arteiy 

The great sciatic nerve is foimed of about thiity-eight bundles 
of fibres from the union of the last lumbai and ujiper foui sacial 
neives (page 156) upon the pelvic surface of the pyrifoimis muscle, 
behind the pelvic fascia (page 224) It is the largest neive in the 
body, being sixteen millimetres, oi about three-fourths of an inch, in 
bieadth, and six millimetres, or about one-fourth of an incli, in thick- 
ness The neive-coid can be separated into two parts, which constitute 
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the peooneal and popliteal portions TJie fibies wliicli form the peroneal 
poition are derived from the posterior divisions of the anterior brandies 
of the sacral plexus, the popliteal poition being foimed of the fibies 
fiom the anterior divisions of the anterior blanches of the plexus 
The combined nerve-cord issues fiom the pelvis usually below the pyii- 
formis muscle, although, as previously stated, it sometimes pieices that 
muscle (page 224) It descends over the external lotator muscles be- 
tween the tuberosity of the ischium and the gieat tiochantei, and thus 
escapes the effect of ordinary pressure Its exact relations should be 
carefully observed, as it is fiequently affected with neuralgia Its posi- 
tion (Plate 85, No 47, and Plate 89, Pig 2, No 4) is near enough 
to the suiface to render it liable to suffer from cold and dampness, 
which are fiequently the causes of many of the forms of sciatica The 
pioximity of the hip-joint should be remembered, as the neive is liable 
to be affected by sudden and violent movements of the hiji In one 
case of old dislocation of the hip the author found the neive actually 
sti etched over the anterior surface of the neck of the femur, so that 
evidently it had been the cause of failure in the attempt at i eduction 
of the bone to its place As the sciatic neive leaves the sciatic notch it 
sends a hianch to the ohtuiator inteirms muscle, which passes in thiough 
the lesser sciatic notch and divides into several branches upon the pelvic 
surface of the muscle There are one or two branches fiom the sciatic 
nerve to the hip-joint which pieice the back of the capsulai ligament 
The further description of the nerve will be found with that of the 
other stiuctures on the back of the thigh (page 265) If the greatei 
sciatic ligament be divided, and the parts cleaned of the loose fatty 
tissue in the lesser sciatic notch, the relations of the pudic arteiy and 
pudic neive to the spine of the ischium will be seen The pudic 
aiteiy is accompanied by two laige pudic veins The pudic neive 
passes out of the greater sciatic notch internally to the gieat sciatic 
nerve, beneath the sciatic aiteiy It winds lound the spine of the 
ischium and enters the lessei sciatic notch with the pudic arteiy 
Thence they both pass in a canal formed of the obtuiator fascia Their 
distiibution IS described with the perineum (page 167) 



THE REGION OF THE HIP 


229 


THE EEGIOH OF THE HEP 

The Hip-Joint — The adaptation of the head of the femui to the 
acetabulum constitutes a much moie peifect enmthiodia, or ball-and- 
socket joint, than that foimed at the shouldei by the head of the 
humeius and the glenoid cavity of the scapula (page 332, Vol I) 

The upper end of the femur, or thigh-bone, consists of a head, a 
neck, and two lough jirocesses called the gieatei and lesser tiochanters 
The head is the globular portion which in the erect position is diiected 
upwaid, inwaid, and a little forward to be received into the acetabulum, 
the laige cup-shaped cavity of the innominate bone (page 102) The 
head foims about thiee-fifths of a spheie, is smooth, and in the recent 
state IS covered with caitilage, except at a small ovoid depression, the 
fovea ca'pitis, a little behind and below the axis of the head, where the 
ligaraentum teies is attached The nech is the poition of the bone which 
connects the head with the shaft. It is cylindiical, slightly compressed 
from befoie backward, and somewhat constricted towaid the middle It 
is shoitei above and longei below, where it is widely expanded, extend- 
ing between the trochauteis The neck vanes in length and obliquity 
In the adult male it forms an angle of about one hundred and twenty- 
five degrees with the shaft, in the adult female, owing to the greater 
width of the pelvis, the angle is somewhat less, about one hundred and 
eighteen degrees In infancy the neck is comparatively small, and the 
angle is about one hundred and sixty degrees There is almost every 
variety of angle, and, although theie does not generally seem to be any 
appreciable change in the direction of the neck in consequence of old 
age, there are many exceptions (page 237) The anteiior surface of the 
neck presents numerous foiamina for the transmission of veins, and the 
posterior surface is smooth and more concave than the anterior The 
gi eater trochantei is the irregulai quadrilateral projection upward and 
outward fiom the shaft, having a point bent inward posteriorly so that 
it overhangs the d%g%tal fossa, into which the tendon of the obturator 
externus muscle is inserted Upon the upper and anterior part of the 
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greater trochanter where it joins the neck is a jii’oininence called the 
tuhe'tcle of the femm The lessei tioclianter projects fiom the lower 
and posteiioi pait of the base of the neck It is variable in shape, 
but usually conical Between the trochanters at the base of the neck 
there is a prominent lounded ridge, called the posterior %ntei -it ochan- 
teiiG hne, from the middle of which there is a less distinctly marked 
line descending vertically to the level of the lesser trochanter This is 
the hnea quadiah, for the attachment of the quadratus fenio')is muscle 
The greater trochanter receives the tendons of the external rotator mus- 
cles , — % e , the gluteus medius, the gluteus minimus, the pyriformis, the 
obturator inter nus, and the two gemelli, and the lessei trochanter the 
tendon of the ilio-psoas muscle (page 69) Upon the anterior surface, 
extending from the great tiochantei obliquely downward to the inner 
side of the shaft, is the anteiioi %nte') -ti ochante') %c hne, oi hnea spiiahs 
This joins the hnea aspeia upon the posterior surface of the shaft 

The acetabulum (oi cotylo%d cavity) of the pelvis is bounded by 
an iriegulai iim, which is thick and strong above, and serves for the 
attachment of the fibro-cai tilage which contracts its opening and deepens 
the surface for the reception of the head of the femur The iliac 
portion of the iim piesents a slight depression, the iliac notch, and at 
the junction of the ischiac and pubic portions there is a deej) notch, 
the cotyloid notch, which is continuous with a circular depression at the 
bottom of the cavity This depression is called the fovea acetabuh, and 
extends mostly upon the ischium It is perforated by foramina, and in 
the recent state is filled with a mass of fat The ligamentum teies is 
attached to the margins of the depiession as well as to those of the 
notch, which is converted into a foiamen by the dense band of fibrous 
tissues called the hansveise ligament Through this foramen the nutrient 
vessels are transmitted to the hip-joint The acetabulum is very dense 
above its articular surface, so as to adapt it to the transmitted weight 
of the trunk, while below it is very thin This thin portion sometimes 
affords a route for pus to travel into oi out from the pelvis, especially 
before the consolidation of the three segments of bone of which the 
cavity IS formed (page 102) The acetabulum is generally a complete 
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bony mass at tbe eighteenth yeai It has been noted that the pelvic 
wall of the acetabulum can be felt thiough the rectum and vagina, and 
this may be of seivice in some cases of disease of the hip-joint where 
the flooi of the acetabulum is suspected to be involved The articular 
suifaces of the bones foiming the joint aie piovided with cartilage, which 
on the head of the femur is so disposed that it is thicker at the centre 
than at the cucumfeience, while in the acetabulum it is the reverse On 
the head of the feinui the caitilage is complete, except at the fovea, 
for the attachment of the lound ligament, and in the acetabulum it 
piesents a hoise-shoe shajia, being deficient below at the depiession, for 
the insertion of the same ligament 

Tlie tange of motion of the Iwp-goxnt is not that of a universal 
joint, like the shoulder, because its ligaments aie peculiarly disposed so 
as to restiict motion to those diiections which are consistent with the 
suppoit of the body in the eiect position The capsular ligament is a 
remaikably stiong stiuctuie, composed chiefly of longitudinal fibres, with 
an inteilacement of oblique and tiansverse fibres It is attached about 
the entire bony maigin of the acetabulum, except at the cotyloid notch, 
where it is connected with it and the contiguous bolder of the obtuiator 
foramen It suiiounds the neck of the femur and is attached to the 
anteiior intei-tiochanteiic line and the front of the base of the greatei 
tioehanter, but jiosteiioily it does not extend so far down, being attached 
to the neck twelve millimetres, oi about half an inch, above the poste- 
rioi intei-tiochanteiic hue The capsule pioper is weakest behind and 
stiongest in fiont, but it is greatly augmented by fibrous expansions 
from the sheaths of the overlying muscles, which aie commonly desciibed 
as accessory ligaments, although they aie leally inseparable fiom the 
rest of the capsule The stiongest and most important of the fibious 
bands is the iho-femoral ligament, which is connected, when the parts 
aie in the natural state, with the sheath of the gluteus minimus 
externally and with that of the ilio-psoas internally It extends fiom 
the maigin of the acetabulum below the anteiioi inferior spine of the 
ilium to the uppei pait of the anterior intei-trochanteiic line, and to 
the base of the lessei tioehanter, wheie theie is a prominence, some- 
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times called tlie tubeiculum colh The outer and inner fibres of this 
ligament are more developed than the middle portion, so tliat they have 
received the special designation of the Y ligament {of Bigelow), from then 
arrangement presenting the appearance of the letter Y inverted 

The pubo-femoial ligament is composed of a condensed band of fibres 
fiom tlie fascia between the pectineus and obturator inteinus muscles 
upon the iniiei part of the capsule It extends from the ilio-peetmeal 
eminence to the base of the lesser trochanter The ischio-femoi al liga- 
ment IS variably developed from the fascia between the gemellus infer loi 
and obturator externus muscles It extends from the ischium to the 
ciiculai band of fibres of the piopei capsule (sometimes called the liga- 
ment of Beilin), and to the neck above the digital fossa The ilio- 
femoral ligament greatly increases the strength of the anterior part of 
the capsule, and serves as a stiap to prevent the extension of the thigh 
beyond a certain point It also limits rotation both inwardly and out- 
wardly It is rarely torn in the usual foiras of dislocation at the hip, 
but when the head of the femui is driven backward it acts as a fixed 
axis round which the neck rotates, so that the head is driected toward 
the dorsum of the ilium 

There is a buisa interposed between the ilio-psoas muscle and the 
front of the capsular ligament, which sometimes communicates directly 
with the synovial cavity of the joint When the capsule is opened the 
cotyloid ligament and ligamentum teies are exposed The eotyloid liga- 
ment IS a fibro-cartilaginous ring which is set upon the bony margin of 
the acetabulum It is thicker at its base than at its fiee border, so that 
upon section it appears triangular or wedge-shaped It is attached to 
the bone by interlacing oblique fibies, and is much thicker at the upper 
part of the cavity, which it serves to deepen It is covered with syno- 
vial membrane, and embraces the head of the femui, upon which it 
exerts the influence of suction That portion of the cotyloid ligament 
which stretches across the cotyloid notch is called the tiansveise liga- 
ment The ligamentum teies cannot be seen without drawing the head 
of the femur out of the acetabulum It will thus be found to be some- 
what flat and triangular, and not round as its name would indicate. 
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Besides, it cannot be tiuly said to be a ligament, as it is rather a con- 
densed band of the synovial membrane of the joint enclosing a vascular 
pulpy mass It is attached by a nariow end to the fovea capitis of 
the femur, and by a bioad bifid expansion to the maigins of the fovea 
acetabuli and the tiansveise ligament, and is intimately associated with 
the fatty pad at this situation This stiuctuie is lelaxed by abduction 
and made tense by adduction, and lotates inward when the thigh is 
bent Possessing as it does but little of the chaiactei of a ligament, it 
IS ruptuied in every foim of dislocation It possibly rendeis some slight 
assistance to the glutei and other muscles m steadying the pelvis in the 
erect position. A little twig fiom the obturator aiteiy passes through 
it to enter the head of the femur The lound ligament is sometimes 
absent 

The synovial memhane lines the entire inner surface of the capsular 
ligament, and is leflected upon the cotyloid ligament, ovei which it dips 
into the acetabulum, and, forming a tubular sheath about the so-called 
hgamentum teies, coveis the articular suiface of the head of the femur 
It extends to the base of the neck of the bone in fiout, but only as fai 
as its middle behind 

The general function of the ligaments of the hip-joint is to economize 
muscular effort in balancing the tiunk In this they aie considerably 
aided by the atmospheiic pressure, which is sufficient to hold the bones 
togethei aftei the severance of all the ligaments and of the overlying 
muscles 

The muscles surrounding the joint are the ilio-psoas in front, the 
acetabular poition of the lectus and the gluteus minimus externally, 
the pyiifoimis, the two obturatois, the two gemelli, and the quadratus 
behind, and the pectineus internally. The movements of the hip are 
fiee in all diiections The flexois are the ilio-psoas, the sai tonus, the 
pectineus, the adductor longus, the adductor bievis, the gluteus mini- 
mus, and the gluteus medius Then action is limited by the action of 
the semi-tendmosus, semi-membranosus, and biceps muscles when the 
knee is extended, and by the contact of the soft parts in front The 
extensors aie the gluteus maximus, the biceps, the semi-tendinosus, and 
VoL 11—30 



PLATE 82 


A topographical survey of the posterior surface of the body of a well developed adult male, with especial reference 
to the clinical study of the relations of the thoracic and abdominal organs, also showing the relations of the bones to 
the surface of the left upper extremity, and the localization of the areas of distribution of the sensory nerves on the 
back of the left arm and forearm 


1 Spine of the sixth cervical vertebra 

2 Spine of the vertebra promiiiens 

3 Spine of the first dorsal vertebra 

4 Position of the apex of the left lung in full inspiration 

5 The left clavicle 

6 The acromion process of the left scapula 

7 The dorsum of the left scapula 

8 The shaft of the left humerus 

9 Position of the apex of the heart, and the height of the 

arch of the diaphragm on the left side in full inspi 
ration 

10 Position of the CESophageal extremity of the stomach 

11 Spme of the tenth dorsal vertebra 

12 Lower border of the left lung in full inspiration 

13 Position of the spleen 

14 Tip of the left tw elfth nb 
16 The upper end of the ulna 

16 The head of the radius 

17 The left kidney 

18 The left ureter 

19 The descending portion of the colon 

20 The rectum 

21 Area of distribution of the cutaneous branches of the 
small sciatic nerves on the left buttock 

22 Tip of the coccyx 

23 The bifid spine of the fifth cervical v ertebra 

24 Position of the right lung in full inspiration 

2j Spine of the second dorsal vertebra, and position ofthe 
bifurcation of the trachea 

26 Position of the top of the arch of the aorta 

27 The cutaneous area of the external supra clavicular 

nene 


28 Spine of the fourth dorsal vertebra and position of the 

low er part of the arch of the aorta 

29 The right sixth rib 

30 The right se\ euth rib 

31 The cutaneous area of the circumflex nerve 

82 The height of the arch of the diaphragm on the right 

side, and the position of the upper surface of the 
liter 

83 Spine of the eighth dorsal t ertebra 

81 The cutaneous area of the musculo spiral nerve on the 
bad of the arm 

3o The cutaneous area of the lesser internal cutaneous 
none 

36 The probable position of the pjloric extremity of the 

stomach when distended 

37 Position of the lower border of the right lung in full 

inspiration 

38 The cutaneous area of the musculo spiral nerve on the 

back of the forearm 
89 Tip of the right tw elfth rib 

40 Spine of the first lumbar i ertebra 

41 The cutaneous area of the Internal cutaneous nerve 

42 The right kidnej 

43 Spine of the third lumbar vertebra 

44 The ascending portion of the colon 

45 The crest of the right ilium 

46 Position of the bifurcation of the abdominal aorta 

47 The cutaneous area of the musculo cutaneous nerve 

48 The cutaneous area of the ulnar nen e 

49 Position of the right thyroid foramen 

50 The neck of the right femur 
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tlie semi-membianosus They aie restiicted fiom acting beyond a straight 
line by the ilio-femoial ligament The abducto7S aie the uppei poition 
of the gluteus maximus, the gluteus minimus, the gluteus medius, the 
pyiifoimis, and, when the thigh is flexed, the obtuiator inteinus and 
the two gemelli They aie lestiained by the adductor muscles and by 
the pubo-femoial ligament The adduetois are the adductor longus, the 
adductoi bievis, the adductoi magnus, the pectineus, the giacilis, and 
the sai tonus They aie limited by the ischio-femoral ligament The 
exteinal lotatois aie the ilio-psoas, the adductoi longus, the adductoi 
brevis, the adductoi magnus, the jiectineus, the gluteus maximus, the 
posteiior pait of the gluteus medius, the two obtuiatois, the two gemelli, 
the quadiatus, the pyiifoimis, and the sai tonus The %nte'tnal lotatois 
aie the teusoi vaginae fasciae fern oi is, the antenoi poition of the gluteus 
medius, and the gluteus minimus The external and internal lotatois 
aie limited lespectively by the outei and innei poitions of the ilio- 
femoial ligament The successive action of the difieient muscles effects 
the cv) cumduction of the joint 

The aitenes which supply the hip-joint are denved fiom the obtu- 
ratoi, sciatic, inteinal circumflex, and gluteal aitenes The neives to 
the hip-joint aie supplied by the sacial plexus, the gieat sciatic, the 
obturatoi, and the accessory obtuiatoi nerves 

Owing to the peculiai construction of the joint, its deep position, 
and the thick piotective covering of the soft paits, acute iiiflammatoiy 
affections of the hip aie extiemely rare But when inflammation does 
occur within the joint, for the same leasons it is liable to become 
destiuctive As in othei joints, any effusion or collection of pus will 
first produce a swelling in those parts wheie theie is least resistance, — in 
front, in the interval between the outer and inner bands of the ilio- 
femoral ligament, oi behind, at the lowest part of the capsule It is 
important to considei certain positions of the lowei extiemity which 
are chaiacteiistic of chrome hip-joint disease In consequence of effusion 
into the joint, the thigh becomes markedly flexed, abducted, and some- 
what everted, which has been demonstrated by artificial distention of 
the joint to be the position natuially assumed to accommodate the joint 
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to the excessive amount of fluid There is apparent lengthening of 
the affected limh, owing to the attempt of the patient to overcome 
the flexion, thus producing a tilting downward of the pelvis on the 
side of the limb The efibit to oveieome the false position of the limb 
induces anterioi cuivature (loidosis) at the junction of the thoracic and 
lumbar poitions of the spine This condition is most aiipaient after the 
hip has become ankylosed If disease of the joint progresses, there result 
a tiain of symptoms which, although distinctive, aie veiy obscure as to 
the cause, — le, the subsequent adduction and inversion of the limb, and 
its consequent shortening, which may be eithei apparent oi real The 
change fiom abduction and eveision to adduction and inversion is prob- 
ably due to the leflex nutation produced thiough the obtuiator neives 
and the opposition piesented to the adductoi muscles by the iho-femoial 
ligament The apparent lengthening is, attiibuted to the tilting of the 
pelvis, as in the similai condition attendant upon abduction, and the 
real shoitening is consequent upon the destiuction of the head of the 
hone and possibly of the acetabulum 

The pa%n at the knee Avhich is usually complained of in the eaily 
stages of hip-disease is piobably lefened along the anterior cruial neive 
01 along the sciatic and obtuiatoi, as all these nerves supply both the 
hip- and the knee-joint The anteiior ciuial sends a branch to the front 
pait of the capsule of the hip, and, below, its branches to the external 
and internal vasti muscles aie continued to the front of the knee The 
great sciahc furnishes a twig to the back of the hip-joint, and, below, 
twigs fiom both the internal and popliteal nerves pass to the posterior 
pait of the knee The ohtmatoi sends a bianch to the inner part of 
the capsule of the hip, and, below, to the back and inner side of the 
knee 

The most common form of fiactwes at the uppei end of the femur 
aie those which result from indirect violence to the neck of the bone 
and are called %ntra-capsular factuies of the femw They usually occur 
in old people, and involve the part of the neck wheie it joins the head 
It is astonishing what a slight degree of violence will cause such fiae- 
tures, as they aie very fiequently due to simply catching the foot in the 
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bedclotlies while tuining ovei to one side, oi to the shock of a mis- 
step This IS to he accounted for paitly by the fatty degeneration of 
the cancellous tissue of the neck of the femur in advanced age, and 
partly m some cases by the change of angle between the neck and the 
shaft of the bone. It should be remembeied that the vessels which 
supply the joint aie likely to suffei the general effect of tissue-alteiation 
with age, then walls undei going degeneration, and that therefoie the 
modifications which the neck of the thigh-bone presents when a number 
of specimens aie compaied may be asciibed to a piobable deficiency in 
quantity as well as quality of the bony elements Although eveiy thigh- 
bone which has been taken fiom an aged individual does not show 
change of angle fiom the usual obliquity, yet it is ceitain that in some 
instances the neck appears to have been almost entiiely absoibed, and 
theie aie many specimens in eveiy well-stocked cabinet which indicate 
that the vai lability of the angle which the neck holds to the shaft is 
coi relative with age In consequence of the blood which nouiishes the 
head of the bone being supplied by the minute vessels in the liga- 
mentum teies and in the cancellous stiuctuie of the neck, which is 
within the synovial membiane and is not provided with a proper peri- 
osteum, theie 'IS no possibihi'y of obtatmng bowy umon after an intia- 
capsular fiactwe of the neck of the thigh, and this fact should be 
impressed upon every young practitionei of surgery, or else he will, as 
has too often been the case with his predecessors, experience the loss 
of his patient in attempting the hopeless task of mending the bone 
Aftei such an injury in the aged, as soon as the shock has been recov- 
eied from, the general health and condition should leceive the sole 
attention, the limb being meiely seemed in a comfoi table position 
If bony union is evei accomplished in the neck of the femur after a 
fracture, theie must have been either the condition called impaction, or 
the injuiy extended without the capsule below the base of the neck, 
and the patient must have been young enough for the nutrient arteries 
to perform their function properly 

The symptoms of a fractwe of the neck of the femur are eversion 
of the lower limb, which is mostly due to the natural tendency of the 
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limb to roll outward and partly to the action of the muscles attached to 
the lessei and gi eater trochanteis, and to the i datively moie fiagile con- 
dition of the back of the neck of the bone, where the fiactuie is usually 
more extensive, and shottemng produced by the glutei, semi-membra- 
nosus, semi-tendinosus, biceps, tensoi fasciae femoris, lectus, sartorius, 
ilio-psoas, adductors, giacihs, and jieetineus muscles There may also 
be swelling in front of the joint, owing to deep seated effusion, and there 
IS lelaxation of the fascia lata, in consequence of the greatei trochanter 
being diawn upwaid 

Dislocations of the hip occur in foui directions fiist, backward and 
upward upon the dorsum of the ilium , second, backwaid into the sciatic 
notch, thud, downward and forwaid against the obturator foiamen, and 
fouith, foiwaid and ujiward upon the pubes The fiist is that which is 
most common, and they are all produced when the violence is received 
while the limb is abducted The capsule always gives way posteiioily, 
on account of the gieater stiength of the ilio-femoial ligament anterioily, 
and, the ligainentum teies being leadily ruptured, the head of the bone 
is diiven at fiist downwaid from the acetabulum and then driven by 
the character and diiection of the violence into one oi othei of the 
diffeient positions, aided by the action of the various muscles The 
position of abduction natuially conduces to dislocation, because in it the 
ligaments are all moie or less relaxed, and the head of the femui is 
somewhat outside of the acetabulum and rests upon its shallowest part 
In the dislocation upon the doisum of the ilium the muscles which 
exeit the gieatest influence upon detei mining the location of the bone 
in its new position, after it has been diiected fiom the cavity of the 
acetabulum by the dislocating foice, aie the glutei, semi-teudinosus, semi- 
membianosus, biceps, and adductor muscles The two obtuiator muscles, 
the two gemelh, the pyrifoimis, and the quadiatus aie moie oi less 
torn, and the ilio-psoas muscle is gieatly stretched Obviously, theie is 
always dangei of the gieat sciatic nerve being compressed eithei between 
the neck of the femur and the short lotator muscles, oi between the 
head of the femur and the tuberosity of the ischium 

The usual symptoms of dislocation of the hip haclowaid aie shorten- 
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ing, adduction, and mveision of the limb The shortening is due to 
the displacement of the head of the femur above the acetabulum, while 
adduction and inveision are principally produced by the tension of 
the ilio-femoial ligament, possibly aided by the action of the ilio-psoas 
muscle 

The essent%al points in the reduction of dislocations at the hip are 
to lelax the ilio-femoial ligament and to restore the head of the thigh- 
bone by the loute by which it has escaped fiom the acetabulum To 
accomplish the first the affected thigh should be addueted and flexed 
foicibly across the opjiosite thigh, then an attempt should be made by 
cii cumduction outwaidly, aided by diiect pressure, to bung the head in 
relation to the torn capsule, and finally, by extension, to cause the head 
to enter the acetabulum 

The foimation of the flaps in amputation at the hip-joint can be 
satisfactorily made in most cases by using the knife fiom without inward, 
in the same mannei as suggested by the authoi foi the various amputa- 
tions of the uppei extiemity (page 349, Vol I ) The relations of the 
seveied structuies about the hip, as shown upon the formation of the 
flaps by the above procedure of a long anteiior and shoit posteiior flap 
(Plate 95, Fig 1), aie as follows The auteiior flap contains, from 
without inwaid, sections of the tensor fasciae femoris (No 7), the sar- 
torius (No 5), the iliacus (No 4), the psoas (No. 3), the pectineus 
(No 2), and the adductor longus (No 1) In the outer angle of the 
anterior flap is a section of the gluteus medius muscle (No 10), and in 
the inner angle are sections of the adductor bievis (No 15) and the 
obturator exteinus (No 17) In the lower and inner part of the 
anterior flap are the cut femoral vessels (No 14), the cut profunda 
vessels (No 16), the cut anterior ciuial nerve (No 6), and the super- 
ficial nerves and long saphenous vein in the margin of the flap There 
are several arteries on the face of the anterior flap which lequire a 
ligature They are mostly branches of the profunda and external cir- 
cumflex, while the internal circumflex artery is close to the inner side 
of the acetabulum The posterior flap is formed chiefly of the gluteus 
maximus (No 22), the hamstrings (Nos 19 and 20), and the adductor 
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maguus (No 18) The shoit external rotator muscles are seveied deeper 
in the posterior flap, while the great sciatic nerve (No 21) and sciatic 
vessels aie cut on the lower holder of the flap On the face of the 
posteiior flap theie aie blanches of the sciatic, perfoiatmg, and circum- 
flex arteiies 


THE EEGION OF THE THIG-H 

The thigh is the upper part of the lowei extremity, between the 
hip and the knee The femur, the single bone of the thigh, is the 
longest and the strongest bone of the entire skeleton, and presents an 
excellent illustiation of the combined influence of gravity and muscular 
foice, its general chaiacter and development piincipally detei mining the 
stature The natuial position of the femur in the erect postuie is moie 
01 less obhque, depending upon the angle formed between the head and 
the neck, as alieady desciibed (page 229), and the width of the pelvis 
(page 111) The degree of obliquity theiefoie vanes in diffeient indi- 
viduals, being adapted in each to the transmission of the superincumbent 
weight of the body, so that in walking each limb may be alternately 
bi ought into the line of the centre of gravity The obliquity is best 
appreciated if the two femora aie examined in an aiticulated skeleton, 
Avhen they will be seen to converge toward the knees, so that they 
respectively form an angle of ten degrees with the bones of the coi re- 
sponding leg below, which are stiaight 

The upper end of each femur consists of a head, neck, and two 
tiochanteis, which are particularly desciibed in connection with the hip- 
joint (page 229) Below the inter-trochanteiic lines the shaft of the 
femwi IS curved with a smooth anterior convexity, which is most promi- 
nent about the junction of the uppei and middle thuds of the bone, 
from which point the anterior surface gradually flattens as it expands 
into the lower end There is a decided twist in the shaft, which causes 
a change in the relative bearing of the anterior surface, so that above 
it IS directed forward and outward, while below it is directed foiward 
and inward The posterior surface of the shaft is not proportionately 
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coucavGj owing to the piojection from it of a longitudinal lougliened 
iidge, called the hnea aspeta When the latter is closely examined, it 
will he seen in a well-maiked specimen to consist of two slightly -raised 
holders, with an intermediate furiow The two borders of the hnea 
aspera diveige at about the junction of the middle and upper thuds of 
the shaft, and pass ujiwaid upon eithei side toward the bases of the 
lessei and gieatei trochanteis, while at the junction of the middle and 
lowei thuds they again diveige, the outer bolder being here always most 
distinct, and aie continued downward to teiminate at the back of the 
external and internal epicondyles lespectively The smooth tiiangular 
interval between the diverging borders of the linea aspeia in relation to 
the epicondyles is the popliteal suiface The inner border is rounded 
and much smoother than the outer wheie it is crossed by the femoral 
artel y before it becomes the popliteal (page 287) The nutiient canal 
of the femur is about the middle of the linea aspeia, and is diiected 
obliquely upwaid The lowei end of the femur presents posterioily two 
ovoidal condyles, which are sepaiated by a deep intei condyloid notch, 
the sides of which are roughened foi the attachment of the ciucial liga- 
ments, which connect the bone with the head of the tibia Anteriorly 
the condyles blend, foiming a smooth tiochlear surface for the easy play 
of the patella in the extension and flexion of the knee It should be 
noticed that the outei portion of the tiochleai surface is higher and 
extends farther foiward than the innei The inner condyle is longer 
than the outei, and appears to descend lowei when the isolated bone is 
held in the veitical position, but when the bone is in its natural posi- 
tion both condyles are on the same level It is sometimes serviceable, 
in the reduction of a dislocation of the hip, to remembei that the diiec- 
tion of the internal condyle coriesponds neaily to that of the head of 
the femur Of the two epicondyles the innei is the more prominent, 
and piesents the adductor tubeicle foi the attachment of the tendon of 
the adductoi magnus muscle, while the outer is loughei, and is grooved 
foi the tendon of the popliteus muscle, which aiises here 

The gieat tiochantei and the condyles are the only parts of the 
femur which are subcutaneous and seive as landmaiks The shaft, like 
VoL 11—31 
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Figure 1 

Back -view of a natural (ligamentous) skeleton of a European male, aged thirty eight \ears 


1 The spinous process of the first dorsal vertebra 

2 The greater tuherositj of the left humerus 

3 The infra spinous fo^sa of the left scapula 

4 The inferior angle of the left scapula 
6 The shaft of the left humerus 

6 The left ninth rib 

7 The spinous process of the twelfth vertebra 

8 The left twelfth rib 

9 The internal epicondyle of the left humerus 

10 The transverse process of the third lumbar vertebra 

11 The posterior superior spinous process of the left ilium 
12. The shaft of the left ulna 

13 The great trochanter of the left femur 

14 The left carpus 


15 The acromion process of the light scapula 

16 The greater tuberosity of the right humerus 

17 The dorsum of the nght scapula 

18 The inferior angle of the right scapula 

19 The shaft of the nght humerus 

20 The right ninth rib 

21 The Tight twelfth rib 

22 The external epicondjle of the nght humerus 

23 The posterior superior spinous process of the right 

ihum 

24 The shaft of the nght radius 

25 The shaft of the right ulna 

26 The coccyx 

27 The lesser trochanter of the right femur 


Figure 2. 

Dissection of the museles of the back The deep fascia is removed and the perforating arteries and internal outa 
neons branches of the dorsal spinal nenes are shown in their relative positions 


I The position of the first dorsal t ertebra 

2. The internal cutaneous bianch of the first dorsal spinal 
none 

3 The speculum rhomboideum 

4 The deltoid fascia 

6 Tlie left trapezius muscle 

6 The fascia o\er the muscles of the scapula 

7 The latissimus dorsi muscle passing oier the inferior 

angle of the scapula 

8 The internal cutaneous branch of the ninth dorsal 

spinal nen e 

9 The internal cutaneous branch of the twelfth dorsal 

spinal nerve 

10 The spinous process of the twelfth dorsal vertebra 

II The internal cutaneous branch of the second lumbar 

spinal nerve 

12 The lumbar aponeurosis oier the erector spinsa mass 

of muscles 

13 The triangular space of Petit 

14 The left gluteus maximiis muscle 

15 The right splenius muscle 


16 The right levator anguli scapulse muscle 

17 The posterior scapular arterj 

18 The right rhomboideus minor muscle 

19 The right supra spinatus muscle 

20 The Tight rhomboideus maior muscle 

21 The right infra spinatus muscle 

22 The right serratus magnus muscle 

23 The right sixth rib 

24 Tlie right seventh rib 

25 The right eighth rib 

26 The right ninth nb 

27 The right inferior serratus posticus muscle 

28 The right eleventh rib 

29 The right tw elfth nb 

30 The external abdominal oblique muscle 

31 The intenial abdominal oblique muscle 

32 The lumbar aponeurosis 

33 The nght gluteus maximus muscle 
34. The spinous process of the sacrum 

3» Section of the fat over the right buttock 
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tliat of tlie liumeius, although completely surrounded by the soft stiuc- 
tuies which it suppoits, contiibutes to the curved form of the thigh, 
which IS always convex in fiont The sui face-mat Jang is chiefly due to 
the degiee of piominence of the vaiious muscles, the outlines of which 
aie always softened Avhen theie is much fat in the subcutaneous tissue, 
thus lendeiiug the geneial contoui of this portion of the limb more oi 
less lounded If the individual is well developed, and especially when 
the muscles are in action, theie is a prominence on the front of the thigh, 
caused by the lectus muscle, another on the innei side, extending as far 
as the middle of the patella, caused by the vastus inteinus, and anothei 
extending along the whole length of the outei side of the thigh, and 
foiming a gentle curve as fai as the top of the patella, caused by the 
vastus exteinus Just above the knee there is a tiiaiigular depiession 
between the lateial jiiominences, coiiespondiiig to the tendon of the lectus 
wheie it IS attached to the top of the patella Upon the outer surface, 
over the vastus exteinus, theie is a longitudinal depression formed by the 
tense condition of the ilio-tibial band of the fascia lata, which can always 
be felt when the hip is extended 

The shin over the thigh is coaise and thick on the outer and pos- 
teiior surfaces, but fine and thin on the inner and anterioi It is loosely 
attached to the fascia beneath, except along the gioove separating the 
vastus exteinus and adjacent biceps tendon, which corresponds to the 
outer intei muscular septum of the fascia lata The superficial fascia is 
disposed chiefly in two layeis, containing moie or less fat, varying with 
the condition of the body, and the superficial vessels and nerves The 
supeificicil layei is continuous with that of the supeificial fascia of the 
abdomen above and with that of the supeificial fascia of the leg below 
The deep layer is attached to Poupart’s ligament and about the saphe- 
nous opening of the fascia lata, where it forms the cribriform fascia 
(page 95) Elsewheie the superficial fascia of the thigh is very loosely 
connected with the deep fascia When the skin and outei layer of the 
superficial fascia aie lemoved, the supeificial vessels and neives of this 
legion can be tiaced (Plate 86 and Plate 89, Fig 1) The atteiies are 
the supeificial circumflex iliac, superficial ejngastiic, and supeificial pubic 
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They are all brandies of tbe common femoial arteiy, and have been 
desciibed in relation to tbe upper part of tbe thigb witb tbe anatomy of 
tbe inguinal region (page 84), as have also tbeii coi responding veins 
Upon tbe inner and fiont pait of tbe tbigb is tbe %nteinal oi long 
saphenom vein, wbicb commences in the venous aicb on tbe doisura of 
the foot (page 341) and ascends from the inner ankle along tbe inner 
side of tbe leg (Plate 90, Fig 1, No 7) to tbe inner side of tbe 
knee, whence it passes to tbe saphenous opening, already described 
(page 95) Thiougbout its course it receives many tributaries, some of 
which, especially upon tbe inner side of tbe tbigb (Plate 86, No 17), 
are as laige as tbe mam vein At the saphenous opening tbe saphe- 
nous vein receives the superficial veins of the inguinal region (page 95) 
before it terminates in the femoial vein There are valves at the junc- 
tion of each of the tiibutaiies with the saphenous vein, which aie 
especially well maiked in the tbigb 

Tbe cutaneous nerves of the thigh are always more numeious upon 
tbe inner than upon the outei paits (Plate 86) They are the external, 
middle, and inteinal cutaneous nerves, tbe ciuial biancb of tbe genito- 
ciural neive, the inguinal biancb of tbe ilio-ingumal nerve, and tbe 
cutaneous blanches of tbe obturator nerve The external cutaneous neive 
IS composed of filaments from the second and thud lumbar nerves 
It enters the thigh close to the anterior superior spine of the ilium, 
pieices the fascia lata generally two and a half centimeties, oi about an 
inch, below Poupait’s ligament, and divides into an anterior and a pos- 
teiior biancb The anteiioi biancb passes along tbe outei side of the 
tbigb as far as tbe knee (Plate 86, No 8), and tbe posteiioi branch 
IS distributed to tbe skin over tbe buttock and back part of tbe thigh 
(Plate 89, Fig 1, No 27) Tbe middle cutaneous neives aie deiived 
fiom tbe anteiioi cruial (page 79) They pass tbiougb tbe sartoiius 
muscle and tbe fascia lata ovei it, and descend ovei the front of the 
thigh as fai as the knee, sending off lateial twigs which communicate 
vitli twigs fiom the internal cutaneous nerve and the ciural branch of 
the genito-cruial nerve The internal cutaneous neive is also a branch 
of the anteiior ciural It ciosses obliquely ovei the sheath of the 
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femoial vessels, and divides into an anterioi and an internal biancli 
The anteiioi bianch teiminates about the lowei third of the thigli in 
two branches, which lespectively supply the skin upon the innei and 
outei sides of the knee The luteinal biancli becomes supeificial at the 
posteiioi boidei of the sai tonus muscle above the knee, and is distiib- 
uted to the skin on the lunei side of the leg It is important to note 
that in the majoiity of cases the internal cutaneous nerve ciosses the 
femoial aiteiy at the apex of Scaipa’s tiiangle, and it should theiefoie 
be looked foi in the opeiatiou foi tying the aiteiy The ciwial hanch 
of the genito-mural neive pieices the anteiioi layei of the sheath of the 
femoial vessels and the fascia lata below Poupait’s ligament, and sup- 
plies the skin in fiont of the thigh It communicates with the middle 
cutaneous nerve, and supplies a few twigs to the sheath of the femoial 
aiteiy The inguinal hanch of the ilio-inguinal neive (page 79), after 
issuing fiom the external abdominal opening, supplies the skin on the 
innei and uppei pait of the thigh The cutaneous hanches of the 
ohtuiator neive (page 79) are geneially found upon the innei side of 
the thigh It IS an inteiesting fact that branches of the internal cuta- 
neous and obtuiatoi neives, befoie they become cutaneous, unite in a 
plexifoim mannei with blanches of the internal saphenous neive (page 
2601 below the adductoi longus muscle 

The deep fascia of the thigh is called the fascia lata It is a 
dense white membiaue completely investing the muscles like a tightly- 
fitting sleeve, theieby maintaining them in position and augmenting 
their powei It is variably developed in certain localities On the 
outei side it is thickest and strongest, in consequence of receiving an 
additional band of longitudinal fibies from the tendons of the gluteus 
maximus and tensor fasciae femoiis muscles This portion is called the 
iho-tibial band or ligament, because it descends from the ilium and is 
inserted into the outei tubeiosity of the tibia The superficial poition 
of this band overlies the tensor fasciae femoris muscle, and blends with 
the gluteal fascia (page 221) covering the gluteus medius muscle at the 
outer anterior pait of the iliac crest, and the deep portion is attached to 
the inferior iliac spine externally to the rectus and iliacus muscles and 
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to the gieat tiochanter It is an impoitant factor in maintaining the 
elect position, and its gieat lesistance can be readily appreciated if 
it be examined when thus stietched In fiactures of the neck of the 
femui, when the gieat tiochanter is diawn upward the ilio-tibial band is 
natuially relaxed, and this condition may piove of value in the diag- 
nosis of such an mjuiy (Allis) On the imiei side of the thigh the 
fascia lata is compaiatively thin Above it is connected with Poupart’s 
ligament, and is separated by the foimation of the saphenous opening 
into the iliac and pubic poitions, which have been caiefully described 
with the anatomy of femoial lieinia (page 95) The fascia lata fui- 
nishes fiom its deep suiface exjiansions which become the sheaths of 
the individual muscles, and thiee strong %ntei mmcular septa which are 
attached to the linea aspeia upon the posterioi suiface of the femur 
and lespectively separate the extensor, flexor, and adductoi gioups of 
muscles from one anothei 

The tensoi fascice oi vagmce femoiis muscle arises from the anteiioi 
and outei pait of the crest of the ilium and from the outei boidei of 

the auteiior supeiioi spine It descends enclosed in a stiong fascial 

aponeuiosis to be inserted into the fascia lata ten centimeties, oi about 
four inches, below and in fiont of the gieat trochanter It is placed 
between the iliacus m front and the gluteus medius behind It is sup- 
plied by the teiminal branch of the supeiioi gluteal nerve, which pieices 

its sheath about the middle of its posterior boidei The function of 
this muscle is to make tense the fascia lata, and theiefoie to steady the 
pelvis upon the femur It is closely connected with the gluteus medius 
muscle (page 222), the anterioi poition of which it assists in lotating the 
thigh inward When the anterior poition of the fascia lata is removed, 
the gioup of muscles ivliich suiiound the anteiioi surface of the femur 
aie exposed (Plate 86) 

The saitoiins muscle (Plate 86, No 40) is a very long, flat, ribbon- 
hke band of parallel fibies aiising fiom the top of the anterior sujierior 
spine of the ilium and the surface of the notch below it foi two centi- 
meties, or about thiee-fouiths of an inch It passes obliquely across 
the fiont of the thigh to the iniiei side, and then descends vertically as 
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far as the knee, wheie, behind the internal condyle of the femur, it 
becomes tendinous, and is inserted by a flat semilunar expansion into 
the innei and fiont pait of the tibia below its tubercle The tendinous 
expansion coveis the luseitions of the tendons of the giacilis and semi- 
tendinosus muscles, and becomes continuous with the fascia of the leg 
Theie is a buisa between the tendon of the saitoiius and the inteinal 
lateral ligament of the knee-joint which sometimes becomes enlarged 
The sai tonus is supplied by a branch of the anterioi ciuial neive, 
which pierces its sheath with the middle cutaneous neive (Plate 86, 
No 11) The internal saphenous vein and neive are close to its poste- 
1101 border, behind the knee 

The action of the sai tonus is very complex It assists in flexing 
and abducting the hip, at the same time rotating the leg inward so that 
with the action of the giacihs and the semi-tendmosus the knee can be 
flexed (page 280) It serves to steady the pelvis on the thigh Acting 
from above, it first bends the leg upon the thigh, and then tlie thigh 
upon the pelvis, and then rotates the thigh outward Acting from the 
leg, it bends the pelvis upon the thigh and rotates it slightly inward 
The muscle was called sm tonus from the action of the two muscles of 
both limbs assisting in crossing the legs, as in the squatting position 
assumed by tailors when at then work The sai tonus is the longest 
muscle of the body, and, being subcutaneous through its entire length, 
produces a peculiar surface-marking in children before they have learned 
to stand oi Avalk This is indicated by a spiral crease across the middle 
of the thigh, and is due to the habitual tendency to cross the legs at that 
period of life, Avhicli may be legaided as a temporary survival of the 
flexed position of the lowei limb and inversion of the foot of embiyonic 
life In the well-developed adult the sartor lus, when in action, presents 
a slight curved elevation over its upper portion, while its lower portion 
produces a fuiiow, oiving to the stiap-like manner in which it compresses 
the adductor muscles 

At the upper part of the tliigh there is a triangular space, called 
the supeificial femoral space, oi Scarpa! s triangle, Avhicli is formed upon 
the outer side by the upper thud of the sai tonus muscle, upon the 
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innei side by tbe adductoi loiigus muscle, and above by Poupart’s liga- 
ment, wbicb constitutes tbe base of tbe triangle As this locality is of 
special inteiest in connection with the femoral vessels, it will leceive 
special attention (page 254) aftei the desciiption of tbe extensoi muscles 
upon the fiont and the adductoi muscles on tlie lunei side of the thigh 
The extensor muscles of the thigh cover the entiie shaft of the 
femui except tbe linea aspeia, and consist of foui fleshy masses, the 
oectus, the vastus exteinus, the vastus vnteinus, and the ciuteus, so arianged 
that they collectively foim the quadixceps extensoi feinoiis muscle (Plate 
86) The lectus femoiis muscle is the most independent of the gioup, 
occupying the cential jDOSition, and pioducing, when in action, the ante- 
rior bulge upon the suiface of the thigh The structuie of this muscle 
is very remaikable, and is an illustiatioii of adaptation foi great powei 
within a shoit lange of action It aiises by two tendinous poitions 
from the pelvis, one from the rough suiface above the acetabulum, which 
IS flat, small, and usually called the lejlected ongin of the muscle, in 
distinction fiom the poition fiom the anteiioi infeiioi sjune of the ilium, 
which IS round, laige, and stiaightei The two poitions soon jom at 
an acute angle and foim a supeificial aponeuiosis, which extends to the 
lower bordei of the sartoiius muscle, thus afibiding a smooth surface 
for that muscle to glide over Below the sartoiius the aponeurosis 
nariows into a median tendinous line, from which the fleshy fibies aiise 
descending in two lateial senes diverging from each othei, giving a bi- 
pennifoim appeaiauce to the mass of tbe muscle, which is legulaily fusi- 
foim, being bioad in the middle and pointed at the uppei and lowei 
ends The deep fibies descend vertically and aie inseited into the 
expansion of the united tendon on the deep surface of the uppei jiait 
of the muscle The supeificial and deep fibres at the lowei end of the 
muscle tei inmate in a stiong flat tendon, which leceives upon its outer 
and innei maigins the insertions of the external and internal vasti 
muscles lespeetively, and is itself inseited into the uppei boidei and 
an tenor suiface of the patella, some of the fibies passing over the 
patella to join with those of the ligamentum jiatellse When the rectus 
is brought into decided action its tendon pioduces a maiked depression 
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abo\e tbe knee, called tlie mpi w-'patdlm' flat The acetabulai oi reflected 
tendon is the piimaiy jiGition of the rectus muscle The lectus is 
supplied by a biauch of the anteiioi eiuial neive, and its aiteiies aie 
deiived fiom the femoial and the external ciicumflex 

The vastus exteinus, the vastus inteinus, and the ciuieus aie so 
closely associated that they aie sometimes called the hiceps extensor 
femoTis Then sepaiation is veiy difficult, and they can be fully seen 
only by dividing the lectus and reflecting it The vastus exteruus 
blends with the ciuieus close to the femui, while tlie vastus inteinus is 
insepaiable fiom the ciuieus sujieificially and at its insertion at the 
patella 

The vastus exteinus muscle is the largest j)Oition, and arises tendi- 
nously from the ridge at the anterior pait of the base of the gieat 
tiochantei, from the outer edge of the gluteal line, fiom the outer 
border of the linea aspeia, and fiom the lower portion of the external 
mtermusculai septum Its fibies descend to be attached by a widely- 
expanded tendon, commencing on the under surface of the lower jrait 
of the muscle, to the outer border of the rectus and into the outer 
border of the patella, many of the outermost fibies being continued into 
the ligamentum patella The vastus exteinus is covered above by the 
gluteus maximus, the tensor fasciae femoiis, and the gluteal bursa, but 
for the rest of its extent it is superficial, being firmly strapped down 
by the ilio-tibial band of the fascia lata It is supplied by the anterior 
crural nerve, and receives its blood from branches of the external cir- 
cumflex artery 

The ciuieus muscle arises by a series of fleshy fascicles from the 
front and outei surface of the femur, and is with difficulty separable 
fiom the vastus exteinus Its fibies terminate mostly lu a superficial 
tendon which blends with the tendons of the two vasti muscles at the 
upper border of the patella It is also supplied by the anterior crural 
nerve, and with arteries from the external circumflex A specialized 
portion of this muscle, called the sub-ci'uieus muscle, is inserted into the 
synovial pouch which extends upward from the knee-joint and forms 
the sub-ciuieal buisa This muscle is sometimes very large (Plate 88, 

VoL II — 32 



PLATE 84. 


Figfure 1. 


Dissection of the lumbar region in a well developed male The erector spinm mass of muscles and the quadratus 
liimborum muscle are shown on the left side, the latter alone on the right The extra peritoneal fat which overlies the 
kidneys and the ascending and descending portions of the colon is left in situ 


1 The left tenth rib 

2 The intercostal vessels and neive between the tenth 

and cleienth ribs 

3 The left elei enth rib 

4 The erector spinse mass of muscles 

5 The end of the left twelfth rib 
0 The left ilio hypogastric nerve 

7 The evtra peritoneal fat over the left kidney 

8 The ilio inguinal nerve 

9 The left quadratus lumborum muscle 
10 The lumbar aponeurosis 


11 The crest of the left ilium 

12 The right ninth rib 

13 The right tenth rib 

14 The right eleventh rib 

15 The right tw elfth rib 

16 The lower margin of the liver 

17 The right ilio hy pogastric nert e 

18 The extra peritoneal fat over the right kidney 

19 The right quadratus lumborum muscle 

20 The crest of the right ilium 


Figrure 2 

The relations of the kidneys seen from behind, after removal of the muscles and the extra peritoneal fat 


1 The left tenth rib 

2 The eleventh intercostal nerve 

3 The spleen 

4 The left twelfth rib 

5 The left ilio hypogastric nerve 
G The left kidney 

7 The left ureter 

8 Portion of the descending colon 

9 The left psoas magnus muscle 

10 Branches of the low er lumbar arteries 

11 The crest of the left ihum 
12. The right tenth rib 


13 The right eleventh nb 

14 The right tw elfth rib 

15 The supra spinous ligament 

16 The liver 

17 The right kidney 

18 The right renal artery and vein 

19 The right ilio inguinal nerve 

20 The right ureter 

21 Portion of the ascending colon 

22 The right spermatic artery and vein 

23 The crest of the right ilium 
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Nos 18 ciiid 42), altliougli it is often difficult to demonstiate as an 
independent muscle 

The vastus inteinus muscle is much smaller than the vastus exteinus, 
and aiises by a naiiow tendon fiom the internal boidei of the linea 
aspeia, fiom the ridge extending to the internal condyle, and fiom the 
internal inteimusculai sejitum, which sepaiates it fiom the adductor 
muscles It becomes quite thick as it descends, and its fibres pass 
obliquely to be nisei ted into the adjacent boideis of the cruieus and 
lectus muscles and into the iniiei boidei of the patella as far as its 
lower boidei It is theiefoie fleshy to a lowei extent than any of the 
othei muscles foimiug the exteusoi gioup, and when in action pioduces 
the decided bulge above the knee at the innei side and lowei part of 
the thigh It receives its neive fiom the anteiior ciuial, and its blood 
fiom the mteinal musculai blanches of the femoral aiteiy 

The chief function of the mass of muscles constituting the quadiiceps 
extensoi gioup is to extend the leg upon the thigh and thus stiaighten 
the lowei limb, as in walking oi kicking Acting fiom the leg, as in 
standing, the vasti and cimeus act upon the femui, supporting it upon 
the head of the tibia, and, with the assistance of the lectus, thus main- 
taining the entiie weight of the body It should be observed that the 
vasti and ciuieus aie attached to the femur only, while the rectus is 
attached by its double origin to the pelvis, so that the latter either 
flexes the thigh or draws the pelvis foiwaid The peculiar attachment 
of the vastus inteinus selves to draw the patella upwaid and inward in 
extending the knee, thus overcoming the tendency of the patella to out- 
ward dislocation (page 293) The sub-ciureus pulls the synovial pouch 
out of the way of the patella during the extension of the knee Theie 
IS a quantity of loose connective tissue between the lower part of the 
shaft of the femur and the overlying muscles, which in cases of syno- 
vitis of the hiee-joint allows the pouch to be distended to the extent 
of several inches above the patella and gives rise to the characteristic 
swelling of this affection 

The group of muscles extending along the inner side of the thigh 
from the pelvis to the femur are the adductors They are the gi acilis, 
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the adductor longus, the pechneuSt the adductoi brevis, and the adductor 
magnus 

The giacihs muscle (Plate 87, No 15) is the innermost, and is a 
long flat muscle aiising by a ribbon-like tendon fiom the lowei half 
of the border of the symphysis pubis and the adjacent margin of the 
descending ramus Its fibies form a nairow sleudei mass teiminating 
in a rounded tendon which passes over the internal lateral ligament of 
the knee-joint, behind the sartoiius, and is inserted on the fiont of the 
tibia beneath the expanded tendon of the saitoims and above that of the 
semi-tendinosus Thiough the gieater part of its extent the gracilis is 
covered only by skin and fascia, and it pioduces the graceful outline 
of the innei side of the thigh There is a buisa interposed between 
the knee and the tendons of the gracilis and semi-tendinosus muscles 
The giacilis is supplied by the obtuiatoi nerve, and its aiteiies are fiom 
the internal circumflex and the femoial Its action assists in adducting 
the thigh, and co-operates with that of the semi-tendinosus in lotatmg 
the leg inwaid when the knee is about to be bent The adductoi longus 
muscle aiises by a narrow tendon below the crest of the pubis Its fibres 
expand into a triangulay mass which passes downward, outwaid, and 
backward to be inseited by short tendinous fibres into the internal 
lutermusculai septum along the innei bordei of the lowei two-thirds of 
the linea aspeia It rests upon the adductor brevis and adductor magnus 
muscles, and is covered by the skin, the fascia, and the sartoiius muscle, 
foiming with the latter the lower boundaries of Scarpa’s triangle (page 
254) It is supplied by the anterior division of the obtuiator neive 

The pectineus muscle is separated from the adductor longus by a small 
space, in which usually appeals a part of the adductoi bievis Its 
oiigin IS fiom the auteiior suiface of the ilio-pectineal line and from the 
pi elongation of Gimbeinat’s ligament, which covers it, and its fibies pass 
downwaid and outward to be inserted by a tendon into the line leading 
from the lesser tiochanter to the linea aspera Its deep surface is in 
close lelation with the capsule of the hip-jomt Its neive comes fiom 
the anterior crural The adductoi hievis muscle arises fiom the front 
of the body and ramus of the pubis, below the adductoi longus and 
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tlie pectineiis It bioadens as it descends to be inserted into tbe line 
between tbe lessei tiocbantei and tlie linea aspeia and tbe contiguous 
upper pait of tbe linea aspeia Tbe adductoi bievis lests upon tbe 
obturatoi exteinus (page 261) and tbe adductoi inagnus, and is supplied 
by tbe obtuiator iieive 

Tbe adductoi magnus muscle usually consists of two poitions Tbe 
laigest of these aiises fiom tbe tubeiosity of tbe iscbiuni and fiom tbe 
contiguous poition of tbe minus Tbence it descends as a bioad musculai 
layei to be inseited into tbe internal intei musculai septum and into 
tbe adductoi tubeicle of tbe femui, a sepaiate layei passing to tbe 
whole length of tbe linea aspeia and to tbe iidge extending fiom it to 
tbe internal condyle Tbe lattei is pieiced at inteivals by tbe peifo- 
rating branches of tbe piofunda femoiis aiteiy, each bole being ciossed 
by specialized tendinous fibies (Plate 88) 

Tbe smallei poition of tbe adductoi magnus (tbe adductoi minimus) 
IS tiiangulai in shape, aiises fiom tbe lamus of tbe iscbiura below tbe 
adductoi brevis, and ends in a flat tendon wliicb stretches acioss tbe 
back of tbe lessei tiocbantei to be inseited into tbe gluteal ridge of 
the femui, its lowei boidei extending as fai as tbe bole for tbe middle 
perfoiating arteiy It is sepaiated above fiom tbe quadiatus femoris 
muscle by tbe terminal branch of tbe inteinal ciicumfiex aiteiy The 
adductor magnus is supplied by the posteiioi division of tbe obturator 
nerve and by a bianob from the great sciatic neive It should be 
noticed that all tbe adductoi muscles are attached to tbe femui by 
flat tendons which aie more oi less connected 

Tbe combined action of this group of muscles assists chiefly in 
balancing tbe pelvis steadily on the thigh, as in standing on one leg, or 
in reversing tbeir action to adduct tbe thighs, at the same time causing 
them to rotate outwaidly In walking they also assist in drawing for- 
ward tbe lower extremity The special action of the two adductoi mag- 
nus muscles selves in boiseback-iiding to giip tbe saddle or the sides 
of tbe horse with tbe knees The adductor longus and adductor bievis 
resemble tbe adductoi magnus in their actions, but are more direct 
flexors of tbe thigh upon tbe pelvis, and of tbe pelvis upon tbe thigh 
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Scarpa’s triangle lias alieady been lefeired to as tlie space upon 
tlie upper part of the thigh bounded by Poupait’s ligament above, the 
sai tonus muscle outwaidly, and the adductoi longus muscle inwaidly 
The point ivheie the saitoiius ciosses the adductoi, or the apex of the 
tiiangle, is geneially ten centimetres, oi about a hand- breadth, below 
the line of Poujiait’s ligament, and when the thigh is abducted and the 
leg flexed theie is usually a depression upon the suiface, noticeable in 
consequence of the slight elevation produced by the uppei portion of 
the sartoiius muscle (page 247) The floor of the triangulai space con- 
sists of the ilio-psoas, pectineus, and adductoi longus muscles, with, in 
the female, a part of tlie adductoi bievis 

The relations of the contents of Scaopa’s tiiangle should be very 
attentively obseived (Plate 86) At the base of the tiiangle the rela- 
tive positions are as follows Close to the anterior supeiioi spine of 
the ilium is the external cutaneous neive of the thigh Two and a 
half centimeties, oi about an inch, fiom the spine towaid the middle 
of the gioin is the position of the antenor ciuial oi femoial nerve, 
which descends upon the intersjiace betiveen the iliacus and the jisoas 
muscle Close to the lattei in the male, and in the female geneially 
sejiaiated from it by eight millimetres, oi one-third of an inch, is the 
common femoial aiteiy, iii the outer compartment of the femoial sheath, 
and by its inner side is the common femoial vein, in the middle com- 
partment of the sheath, while the inner oi lymphatic compartment of the 
sheath, called the femoial canal (page 97), is diiectly over the pectineus 
muscle The position of the femoial artery at this locality is just below 
the middle of Poupait’s ligament when the thigh is abducted At the 
middle of the tiiangle the anteiioi ciuial nerve bieaks up into a numbei 
of blanches, most of which pass along the outei side of the femoral 
aiteiy, while the internal cutaneous bianch passes diiectly over it The 
common femoral aitery here divides into the superficial femoial and the 
deep or piofunda femoial, and the common femoral vein receives the 
profunda vein and the internal saphenous vein The middle of Scarpa’s 
tiiangle piactically coiiesponds to the termination of the funnel-shajied 
sheath of the vessels formed by the expansions of the ilio-psoas and 
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extia-peiitoneal fascios (page 69), and to the lower boidei of the saphe- 
nous opening of the fascia lata (Plate 70, Fig 1) At the apex of the 
tnangle the supeificial fenioial aiteiy is ciossed by the internal cutaneous 
neive, and is itself diiectly ovei its companion vein, which at this point 
begins to pass to the outei side of the aiteiy, the i elation wliicb it 
subsequently holds in the lowei pait of the thigh (Plate 88, No 45) 
The femoral artery is the continuation of the external iliac artery 
(page 75) It commences ovei the ilio-pubic eminence, and passes from 
below the middle of Poujiait’s ligament to the apex of Scaipa’s tnangle, 
as above desciibed In this pait of its coiiise it is coveied only by the 
skin, the supeificial fascia containing the femoial lymphatic glands, the 
fascia lata, and the anteiioi layei of the femoial sheath, so that it can be 
seen pulsating when the lowei extremity is extended, and can always 
readily be felt It lests upon the ilio-pubic eminence, the ilio-psoas 
tendon, and the capsule of the hip-jomt At the apex of the triangulai 
space the aiteiy lests upon the adductoi longus muscle, whence it con- 
tinues as the supeificial femoial to entei the aponeuiotic canal formed 
by the expansion of oblique tendinous fibres from the adductoi longus 
and the vastus inteinus This is the canal of Hunter, and is of vaiia- 
ble extent (Plate 87), usually beginning about the middle of the thigh, 
becoming stronger as it appioaches the lowest part, and finally ending 
in a rounded coid, Avhicli is attached to the adductor tubeicle of the 
femur If this canal is caiefully examined it appears to be a three-sided 
passage, its outer pait being attached externally along the linea aspera, 
its anterior part being deiived fiom the vastus inteinus, and its poste- 
rioi pait from the adductoi longus and the adductor magnus As the 
superficial femoral arteiy issues from the canal of Hunter, it passes 
through the tendon of the adductor magnus muscle and enters the 
popliteal space, becoming the popliteal artery (Plate 90, Fig 4, No 4) 
The blanches given off by the femoral arteiy in Scaipa’s tnangle 
are the superficial epigastric, the superficial circumflex iliac, and the 
superficial pubic, all of which pieice the cribriform fascia to pass to 
then distribution (page 95) Besides these there aie several little twigs, 
the saphenous branches, which carry blood to the lymphatic glands about 



256 


TSE REGION OF THE THIGH 


the saphenous opening The most impoitant bianch is the profunda 
femons aiteiy (page 260), which aiises usually four centimetres, or 
about an inch and a half, below Poupait’s ligament, from the outer and 
deeper surface of the common femoral It is not, however, uncommon 
to find the origin of the profunda much higher or much lower than 
this, and it should be always carefully considered in the opemhon for 
ligating the superficial femoial This operation is preferably done at the 
apex of Seal pa’s triangle, so that the collateral ciiculation will be secuied 
mainly by means of the profunda The incision should he made with 
the thigh abducted and the leg flexed obliquely across the aitery par- 
allel with the course of the sartorms muscle, and it is well to secuie the 
arteiy beneath that muscle, so as to be sure of avoiding the profunda 
This can be readily done by drawing the sartorms downwaid over the 
superficial aponeurosis of the lectus muscle (page 248) Although the 
artery and the vein after leaving the funnel-shaped expansion and the 
uppei part of Scaipa’s tiiangle aie each provided with a distinct sheath, 
they are veiy intimately associated with dense connective tissue, which 
should be noted, so as to avoid including both artery and vein in a 
ligature This mistake is often observed in the opeiating-room upon the 
cadaver, and, although the distended condition of the vein during life 
will piobably leveal its relation, it is a matter of no little importance, 
especially as the vein at the apex of the tiiangle is covered by the 
aitery Near the apex of Scarpa’s tiiangle the superficial femoial gives 
off blanches to the rectus and sartorms muscles They may serve as 
guides to the aitery, as they lead directly to it The branches of the 
superficial femoial artery within Huntei’s canal are chiefly muscular 
aiteues to the sui rounding muscles, and the anastomotica magna aiteiy, 
which aiises from the anterior surface of the femoral near its lowei end 
Ihe anastomotica (Plate 88, No 44) divides into a supeificial and a 
deep hiaiich The foimer aftei passing through the fascia of the canal 
accompanies the internal saphenous vein between the tendons of the 
sai tonus and giacilis muscles, and joins with the aiticulai lete of the 
knee The deep branch pierces the tendon of the adductor magnus, and 
passes along the inner side of the knee below the superficial branch. 
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witli which it communicates after sending a bianch across the femur 
above the patella 

The femoral vein within Huntei’s canal is fiist at the outei side 
just after it enters fiom the popliteal space, and then it is behind the 
aiteiy along the middle of the thigh as far as the apex of Scarpa’s 
triangle, whence it passes upwaid along the inner side of the artery to 
the groin to empty into the external iliac vein It receives, fiom below 
upwaid, the venm comites of the muscular and profunda branches, and, 
at the saphenous opening, the internal saphenous vein (page 244), and 
the veins from the superficial fascia of the abdominal wall and the 
uppei pait of the thigh It has three pairs of valves The remaikable 
constiuction of Hunter’s canal is evidently for the piotection of the 
femoial vessels fiom piessuie, as the action of the muscles serves to 
keep its wall sti etched, and the explanation that the vein is emptied 
upward of its blood m walking by the alternate piessuie and relief 
from piessuie thus affoided does not leally apply heie any more than 
the similar condition exeited upon the deep-seated veins elsewhere, and 
probably not as much It should be appieciated that the vein passes 
behind the artery to escape these very influences, and that the more 
elastic coats of the aitery are better able to withstand them 

The ligation of the femoial aitery within Huntei’s canal is a much 
moie difficult task than in Scarpa’s tiiangle The position of the ves- 
sels IS veiy deep, being close to the bone An incision should be made 
obliquely to the couise of the arteiy, avoiding the internal saphenous 
vein, and the interspace between the vastus internus and adductor longus 
muscles sought for below the sartorius muscle The internal saphenous 
neive and supeificial bianch of the anastomotica arteiy will be usually 
seen pieicmg the aponeurotic sheath, and may be used as a guide in 
opening the canal upon a giooved diiectoi The internal saphenous 
iieive descends within the canal diiectly ovei the artery, and the aieolar 
connective tissue connecting the aitery with the vein behind it is veiy 
dense, and must be caiefully dissected before the artery-needle is passed 
The opeiatoi will be lelieved of much embariassment by lemembeiing 

to woik towaid the bone, and not too low down, in this opeiation For 
Yot, 11—33 



PLATE 85. 


The spinal cord and nerves in position as they appear when the posterior portion of the skull and the laminae and 
spinous processes of the entire vertebral column are removed The dura mater is opened and reflected so as to expose 
particularly the cauda eqmna The dissection also shows the deep relations of the kidneys, although they, as well as 
the liver, are somewhat lowered, owing to the body lying with the abdomen resting upon a block 


1 The occipital lobe of the left hemisphere of the cere 

brum 

2 The superior longitudinal sinus 

3 The torcular Herophili 

4 The left vertebral artery where it turns in the groove 

on the atlas vertebra to enter the foramen magnum 

5 The left common jugular vein and carotid artery 

6 The left brachial plexus of nerves 

7 The left second rib 

8 The left scapula, with its sling of muscles drawn out 

■nard 

9 Portion of the dura mater of the spinal cord reflected 

10 The intercostal vessels and nerve between the left fifth 

and sixth ribs 

11 The left seventh nb 

12. The intercostal vessels and nerve betiveen the eighth 
and ninth ribs 

13 The pia mater of the spinal cord 

14 The left ninth rib 

15 The ganghon on the posterior root of the eleventh 

dorsal spinal nerve 
IG The left tenth rib 

17 The spleen 

18 The left twelfth rib 

19 The left kidney 

20 The cauda equina 

21 The cords of the sacral plexus of nerves 
22. The filum terminale 


23 The gluteal vessels 

24 The great sciatic nerve 

25 The occipital lobe of the right hemisphere of the cere- 

brum 

26 The dura mater of the cerebrum 

27 The right lobe of the cerebellum 

28 The right vertebral artery 

29 The right common jugular vein and carotid artery 
80 The right brachial plexus of nen cs 

31 The right second rib 

32 The dura mater of the spinal cord 

33 The right fifth nb 

34 The right scapula and its muscles drawn outward 
85 The right seventh nb 

36 The right ninth nb 

37 The ganghon on the posterior root of the eleventh 

dorsal spinal nerv e 

38 The end of the spinal cord 

39 The right eleventh nb 

40 The first lumbar spinal nerve 

41 The liver 

42 The right kidney 

43 The ganglion of the fifth lumbar nerve 

44 The crest of the right ilium 

45 The ganglion of the coccygeal nerve 

46 The right gluteal vessels 

47 The right sciatic nerve 
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piactical puij)Oses it may be well to beai in mind that Scaipa’s tiiangle 
occupies the upper tbiid of tlie tliigb, and Huntei’s canal the middle 
tbiid, while the lowei thud coiiesponds to the popliteal space 

The collateral circulation after' ligation of the superficial femoral 
artery is established tliiough the deep branch of the anastomotica magna 
aitery, bringing blood from the descending blanches of the internal 
ciicumflex, and from the anastomoses between the muscular blanches of 
the femoral artery below the ligature and those above it, by the supe- 
iior musculai blanches of the popliteal aitery connecting with the lowei 
peiforating aiteries, and chiefly with the aiteria comes nervi ischiatici 
(page 227), and by the supeiioi external aiticular arteiies anastomosing 
with the descending blanches from the external ciicumflex 

The anterior crural or femoral nerve (Plate 63, No 23) is 
foimed by the posterior divisions of the lumbar plexus (page 78), of 
which it is the laigest biauch, and descends between the iliacus and 
psoas muscles below Poupait’s ligament into the upper part of Scarpa’s 
tiiangle Befoie leaving the pelvis the anteiior cruial sends branches 
to the adjacent muscles, a few fllaments which wind about the femoial 
aiteiy, piobably contributing its vaso-motor influences, and a bianch to 
the pectmeus muscle The latter branch is sometimes augmented by 
an internal cutaneous biauch, which issues from the pelvis beneath the 
femoral vessels and then divides to go to the pectmeus muscle and to 
the skin of the inner side of the thigh It has been called the acces- 
sory obturator nerve because occasionally it communicates with the obtu- 
rator nerve (page 262) and sends a fllament to the liip-joint The 
anterior ciuial in Scarpa’s triangle gives off branches which are dis- 
tiibuted to the skin over the front of the thigh, the middle cutaneous 
nerve (Plate 86, No 11, and Plate 70, Fig 1, No 9), and to the sar- 
tor lus, lectus, and exteinal vastus muscles, from which aiticulai fila- 
ments are prolonged to the knee, also branches to the ciureus and 
internal vastus muscles The latter enteis Hunter’s canal beneath the 
femoral vessels, and they both also fuinish filaments to the knee, the 
nerve from the internal vastus to the joint being especially large The 
last branch from the anteiioi cruial is called the internal saphenous 
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neive, because it accompanies tlie internal saphenous vein In relation 
to the tendons of the sartoiius and gracilis it gives off aihcidar and 
patellai neives (Plate 90, Fig 1, No 4) In some instances this nerve 
passes completely aiound the tendon of the sai tonus muscle, as is shown 
in Plate 90, Fig 3, No 12 Below the knee it supplies the skin of 
the inner side of the leg (page 303) and descends as far as the hall of 
the great toe 

The profunda femoris artery arises from the outer and posterior 
surface of the common femoral aitery, as already desciibed (page 256), 
and gives off the following blanches The external ciicumjlex atteiy 
passes outwaid through the branches of the anterioi crural nerve ovei 
the iliacus muscle and beneath the saitoiius From it arise branches which 
go lespectively to the lectus, crureus, and vastus externus muscles, and 
communicating branches with the gluteal artery and the crucial anasto- 
mosis (page 227) Occasionally theie is a large bianch fiom the extei- 
nal ciicumflex which descends along the anteiior border of the external 
vastus towaid the knee In a case of stab-wound, the author found 
considerable difficulty in aiiestmg the hemoiihage from this artery 
The internal citcumjlex aiteiy usually arises fiom the piofunda about 
opposite the external It passes inward and backwaid between the 
psoas and pectiueus muscles, then between the obturatoi externus and 
adductor brevis muscles, and finally teiminates in the gluteal legion at 
the upper border of the quadratus muscle (page 225) It distiibutes 
aiteries to the neighboiing muscles, and an imjioitant bianch which 
enters the hip-joint beneath the transverse ligament to the substance of 
the ligamentum teres and the head of the femur (page 230) One of 
the teiminal branches of the internal circumflex aitery joins the ciucial 
anastomosis It should be remembeied that in cases of low oiigin of 
the jnofunda the ciicumflex aiteiies aiise fiom the common femoial 

Below the adductoi longus muscle the profunda aiteiy gives off tlie 
fiist pel f 01 atm g aiteiy, which pierces the tendon of the adductoi bievis 
close to the feinui (Plate 88, No 35) and divides into an ascending 
branch, to join the ciucial anastomosis, and a descending branch, which 
supplies the muscles on the back of the thigh and anastomoses with 
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tlie middle perforating aiieiy The latter, usually the largest of all the 
peiforating aiteiies, leaves the piofuuda close to the lowei bolder of the 
adductoi bievis muscle, pieices it, and divides mto an ascending and a 
descending bianch It is impoitant, as it usually furnishes the piin- 
cipal nutiient aiteiy to the femui, which enteis the nutiient foiamen 
above the middle of the linea aspera and passes in a canal diiected 
obliquely upward to open into the medullaiy cavity The inferior per- 
forating artery aiises over the adductoi magnus close to the femur, 
penetiates backwaid, and chiefly supplies the shoit head of the biceps 
muscle (page 263) The profunda also distiibutes a few musculai twigs, 
and teimmates in what is sometimes called the fourth perforating artery, 
which pieices the lower part of the adductor magnus tendon, and, after 
supplying the biceps muscle, anastomoses with the internal aiticular 
branch of the popliteal aitery The diffeient blanches of the piofunda 
arteiy are each accompanied by vense comites, which unite eventually 
into one tiunk, the profunda vein, which empties into the femoral vein 
between the femoial and profunda arteries The profunda vein is pio- 
vided with from three to five pans of valves 

The obturator externus muscle is deeply situated at the uppei part 
of the thigh, and arises ftom the obturatoi ciest of the pubes above the 
obtuiatoi foramen by a small upper poition and by a lowei laiger poi- 
tion, fiom the suiface of the innei part of the obtuiator membiane, 
from the contiguous border of the ischio-pubic rami, and from the ten- 
dinous aicli ovei the obtuiator vessels Its fibres foim a tiiangular mass 
conveigmg to a tendon which passes backwaid and outward across the 
back of the hip-joint to be inseited into the digital fossa under the 
quadiatus femoiis muscle It receives a nerve fiom the posterior divis- 
ion of the obtuiator nerve This muscle assists the adductor muscles 
and selves to lotate the thigh outwaid It is legaided as a segmen- 
tation of the adductor mass of muscles 

The obturator nerve (Plate 63, No 20) is derived from the 
anteiior divisions of the second, third, and fouith nerves of the lumbar 
plexus (page 78) It escapes from the obtuiator canal, formed of the 
pelvic fascia (page 126), and, after giving oflf a branch to the obturatoi 
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exteinus muscle, divides into anteiior and posteiior divisions The ante- 
no') ohkiratoo neive (Plate 88, No 21) is distributed to the adductoi 
bievis and adductor longus muscles and to the giacihs Occasionally it 
sends a twig to the pectineus It also sometimes sends a bianch to the 
hip-joint neai its oiigin The paste) loi obtwato) ne)ve passes between 
the upper and lowei portions of the obturator externus muscle, and sends 
a blanch to the hip-joint and branches to the several parts of the adduc- 
toi magiius muscle The neives to the adductor magnus distiibute fine 
blanches to the nutrient foramen of the femui, and along the posteiior 
suiface of the popliteal aiteiy to the back of the knee-joint (page 288) 

The obturator artery arises from the anterior branch of the 
internal iliac arteiy (Plate 76, Fig 1, No 18), and, after passing 
thiough the obturator canal, appears on the thigh beneath the adductoi 
longus muscle, wheie it divides into two branches The outer branch 
passes to the hip-joint, which it enteis beneath the tiansveise ligament 
with the blanch from the internal circumflex aiteiy (page 233) The 
outer branch is distributed to the obturator exteinus and adductoi brevis 
muscles 

The back of the thigh may be consideied as extending from the 
gluteal fold to the popliteal space When the skin and outer layer of 
the superficial fascia aie removed, the paste) lo) supe)ficial veins will be 
seen passing across the thigh to join the internal saphenous vein (Plate 
89, Fig 1, No 24), and the several cutaneaus hanches af the small 
sciatic neive upon the inner and mrddle portions of the thigh, with the 
terminal branches of the posterior division of the external cutaneous 
nerve upon the outer (Plate 89, Fig 1, No 27) 

The fascia lata in this locality consists of a strong superficial layer 
of transverse or oblique fibres ovei a deeper layer of longitudinal fibres 
The continuation of the lessei sciatic nerve (page 156) passes between the 
fascia lata and the muscular aponeurosis along the middle of the back of 
the thigh to the hiatus sapheiius paste) ms, where it becomes superficial 
and supplies the skin over the popliteal sjiace (page 284) Upon removal 
of the fascia lata the flexoi muscles, which bend the leg and are called 
the hamstiing muscles, are brought into view (Plate 89, Figs 1 and 2) 
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They all arise from the tubeiosity of the ischium The biceps femoi is 
muscle aiises by a long tendinous head fiom the gieatei sciatic ligament 
and the upper pait of the tubei ischii below the lessei sciatic notch, in 
close connection with the semi-tendinosus It soon becomes fleshy, and 
at the lower thud of the thigh blends with the fibies fiom the shoit 
head, which aiise diiectly from the outer bolder of the linea aspeia, 
beginning below the gluteus maximus muscle, between the vastus extei- 
nus and the adductoi maguus, and extending along the supia-condyloid 
iidge to within an inch of the condyle The common tendon resulting 
fiom the union of these two portions is inseited into the upper and back 
pait of the styloid process of the fibula, after being separated into two 
parts by the external lateral ligament of the knee-joint (Plate 91, Fig 
2, No 4) A stiong expansion from the tendon passes to the fascia 
over the outside of the leg The long head receives its blood fiom the 
peiforating blanches of the profunda artery, and the short head from 
the muscular branches to the adjacent vastus externus Both heads of 
the biceps are supplied by the great sciatic nerve, or in case of its high 
division the long head receives its nerve from the popliteal division and 
the short head a branch from the peroneal division The biceps serves 
to flex the knee or to extend the hip When the knee is bent it also 
causes the leg to rotate outward. In chronic knee-joint disease this action 
is manifest, the leg even becoming dislocated outward and backward 

The semi-tendinosus muscle aiises conjointly with the biceps from the 
tuber ischii It soon forms a fleshy mass, in the midst of which there 
IS a tendinous intersection, which apjiears on the surface irregularly and, 
fiom the middle of the thigh, continues downward as a long round 
tendon to be inserted into the upper part of the inner surface of the 
tibia below the tendon of the giacilis and beneath the tendon of the 
sai tonus This muscle is supplied by the popliteal division of the great 
sciatic nerve 

The semi-memhi anosus muscle arises from the upper and outer facet 
on the tuber ischu, above and to the outer side of the biceps and semi- 
tendinosus muscles, by a stiong flat tendon This tendon descends 
obliquely nearly half-way down the thigh beneath the other muscles, 



264 TEE EEaiON OF TEE TEIGE 

and ends m a large fleshy mass, wliieli is inseited piincipally into tlie 
inner and hack pait of the internal tuberosity of the tibia by a thick 
tendon Fiom the tendinous inseition an auxiliary fasciculus extends 
under the internal lateral ligament of the knee, a buisa being interposed 
between them, and from its posterior surface another expansion extends 
acioss to the back of the external condyle of the femur, thus forming 
the chief portion of the posterior ligament of the knee-joint It further 
gives off an expansion which firmly embraces the popliteus muscle, and 
by its connections also serves to keep the semilunar fibro-cartilages of 
the knee in place when that joint is moved There is a large buisa 
between the tendon of insertion of the semi-membianosus and the inner 
head of the gastrocnemius muscle, which in many cases communicates 
indirectly with the synovial membrane of the knee-joint The semi- 
membranosus IS supplied by muscular branches from the popliteal artery 
and the perforating branches from the profunda Its nerves are derived 
from the great sciatic nerve 

The actions of the hamstoing mmcles serve to flex the leg upon 
the thigh They are peculiar in that they are too short to allow of 
full flexion of the hip while the leg is extended They possess what 
IS called the “ligamentous function,” owing to their attachments passing 
over the two joints of the hip and the knee Thus, when the pelvis is 
fixed, the thigh can be only moderately flexed while the knee is straight, 
but as soon as the knee is flexed the hamstring muscles are relaxed and 
the thigh can be entirely flexed Acting from below, these muscles 
serve to support the pelvis upon the head of the femur, preventing 
the trunk from falling forward This is well shown in feats of strength 
where the body is thrown backward When the knee is semi-flexed the 
biceps rotates the leg slightly outward, owing to its oblique direction 
downward and outward; and in the same way the semi-tendinosus and 
semi-membranosus can assist the popliteus in rotating the leg inward 
The tendons of the hamstring muscles as they respectively pass to 
then insertions form the boundaries of the upper portion of the popliteal 
space (page 284), the biceps tendon being upon the outer side and the 
tendons of the semi-membranosus and semi-tendinosus on the inner 
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The great sciatic nerve below the gluteal fold rests ui^on the 
adductor magnus muscle undei cover of the long head of the biceps 
muscle It occupies the middle line of the thigh Its division into 
the pophteal and peioneal neives may take jilace at any point below its 
origin (page 227) and the lower thud of the thigh In those cases in 
which the division occuis within the pelvis, these nerves suiiound the 
pyiifoimis muscle (page 224), and afterward pass downwaid side by side, 
connected by loose aieolai tissue 

Fractures of the femur most commonly occur about the middle 
of the shaft When due to diiect violence the breach in the bone is 
usually transverse, while from indirect violence it is usually ohlique 
The displacement of the fragments in a fractuie at the middle of the 
bone depends greatly upon the direction and nature of the violence pro- 
ducing it and the resulting degree of obliquity of the fractuie It will 
be generally found that the lower fragment is diawn upward behind 
the upper fiagment, in consequence of the united contraction of the 
thiee hamstiing muscles, the tensor fascise femoris, the lectus, the giaci- 
lis, and the sai tonus, with the adductors The latter also have a ten- 
dency to draw it to the innei side, thus increasing the natural outward 
inclination of the foot and leg, which aie fuither everted chiefly by 
their own weight The lower end of the upper fragment is, as a con- 
sequence of the direction of the lower fragment, usually tilted outward 
at the same time that it projects forwaid 

In childhood not only is the line of fracture through the middle of 
the femur geneially transveise, but there is also very little displacement 
of the fragments, in consequence piobably of the stronger character of 
the periosteum, which is not so liable to be laceiated with the occuirence 
of the bleach in the bone during the period of active growth as it is 
aftei the full stature has been attained In young children this mjuiy 
IS not attended with everaion of the leg and foot of the afiected limb, 
paitly because^ of the compaiative shoitness of the neck of the thigh- 
bone, and paitly because the external rotator muscles have not yet been 
brought into habitual exeicise in maintaining the equdibrium m the 
elect position 
VoL 11—34 
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The Blan and superficial fascia removed from the anterior surface of the right thigh to show the superficial vessels 
and nerves upon the fascia lata, n hile upon the left the anterior group of muscles are dissected so as to show the boun 
daries and contents of Scarpa’s triangle (in the male) 


1 The right external cutaneous nerve 

2 The right iliacus muscle 

3 The obturator nerve 

4 The anterior superior spinous process of the ilium 

5 The right anterior crural ner\ e 

6 The right sacral plexus 

7 The cut ends of the femoral artery and vem 

8 Branches of the external cutaneous nerve 

9 The iliac portion of the fascia lata 

10 The pubic portion of the fascia lata 

11 Branches of the middle cutaneous nerve 

12 Branches of the genito crural nerve 

13 Branches of the internal cutaneous nerve 

14 The Internal femoral cutaneous vein 

15 The penis 

16 The fascia lata 

17 The long or internal saphenous vein 

18 Branches of the internal articular arteries 

19 The bursa patellic 

20 The Internal saphenous vein and nerve 

21 The Ion er portion of the abdominal aorta 


22 The infenor vena cava 

23 The left common ihac arterj, 

24 The left external cutaneous nene 

25 The left common iliac t ein 

26 The gluteus medius musele 

27 The psoas magnus muscle 

28 Remnant of Poupart’s ligament 

29 The left anterior crural nerve 

30 The deep circumflex iliac artery 

31 The tensor vagmte femoris muscle 

82 The anterior crural nerve 

83 The femoral artery 

34 The femoral vein 

35 The pectineus muscle 

36 The apex of Scarpa’s tnangle 

37 The adductor longus muscle 

38 The rectus femoris muscle 

39 The gracilis muscle 

40 The sartonus muscle 

41 The vastus intemus muscle 

42 The aponeurotic cap to the knee 







TEE REGION OF TEE TEIGE 


267 


The natuial eveision of the foot in the adult should nevei be mis- 
takeu for the result of musculai action, for it peisists duiing sleep oi 
anaesthesia, when the consciousness and muscular action aie both sus- 
pended One of the most distinctive signs of fiactuie is the shoi iemng 
of the Ivnih The amount of shoitening is due to the elastic couti ac- 
tion of the soft paits and the degiee of oveilapping of the fiagments 
of the bioken bone In the tieatment of this form of fiactuie, in spite 
of all the mechanical ingenuity and the various methods of extension 
and counter-extension which have been piactised, it is veiy raiely that 
the shoitening is entirely overcome It should be noted in this con- 
nection that the no'imal lengths of the 'tight and left lower limbs aie 
not always identical, and caieful obseivations made both upon the sound 
living body and upon the skeleton have shown that the gieatest vaii- 
ance occurs in the femui It is usually consideied to be a good lesult 
aftei tieatment if the injured limb is found to be shortened not moie 
than two centimeties, or three-quarteis of an inch 

In taking measuiements foi the puipose of ascei taming the degree 
of shoitening, it is essential that the patient’s body should be resting 
upon a film, unyielding surface, with the pelvis so placed that a line 
diawn between the anteiioi superior spinous piocesses of the two iliac 
bones will bisect at light angles the stiaight line of the body This 
being assuied, eithei the measuiement may be made from the umbilicus 
to the innei malleolus of one leg and then to that of the othei, oi the 
tape-line may be held by the patient with his teeth, while his head is 
immovably held in the stiaight line of the body, and the length to the 
iunei malleolus of one leg compared with the length to the innei mal- 
leolus of the othei (Keen) The authoi ventures to lemark that he has 
frequently observed that in the tieatment of fiactuies of the thigh the 
measuiements foi shoitening constitute by far too prominent a feature, 
and that the manipulations attendant upon them seriously inter feie with 
the maintenance of the piojier adjustment of the fiactuie-diessings upon 
which the lesult, including the diminution oi possible counteraction of 
the tendency to shortening, depends 

A ftactme in the iqtpet thud of the feniui below the lesset iiochanter 
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IS always attended witli consideiable deformity and shortening The 
uppei fragment is tilted foiwaid by the ilio-psoas, pectineus, adductor 
brevis, and gluteus minimus muscles, and by the pressuie of the lower 
fiagment, which is drawn upwaid by the muscular action and geneial 
elastic retraction of the soft structures, desciibed above in i elation to a 
fiactuie occuiiing at the middle of the shaft The overlapping of the 
fiagments is so difficult to contend with that it is perhaps well for 
suigeons to consider that, as the double inclined plane and ti action upon 
the lowei fiagment of the femui in the flexed position so laiely produce 
satisfactory lesults, the best method of dealing with the iiijuiy may be 
to cut boldly down and wiie the fiagments togethei Fortunately, frac- 
tal es in the uppei third of the shaft of the femur are less common 
than in any othei pait of the bone They are almost always the lesult 
of indiiect violence 

Fiactmes of the lower end of the femw occur usually just above the 
condyles, and aie very troublesome to set properly, owing to the lower 
fiagment being diawn upwaid by the same agencies as in other frac- 
tures of the shaft, aided by the gastrocnemius muscle, so that its sharp 
end impinges upon the popliteal space Extension applied to the leg in- 
ci eases the lattei condition Division of the tendo Achilhs in these cases 
has been suggested and found piacticable as a means of lestoimg the 
fragments to their pioper position, by eliminating the resistance of the 
gastrocnemius muscle The proximity of the fiacture to the point wheie 
the femoral aiteiy turns lound the bone to become the popliteal artery 
natuially endangers that vessel, and this fact should be remembeied in 
the manipulation of the fiagments of such a fiacture 

In amptdation though the middle of the thigh by the anteio-poste- 
1101 flap method (Plate 95, Fig 2), the relations of the paits as exposed 
upon the light side are as follows 

In the anterior flap aie the divided rectus muscle (No 1), diiectly 
over the shaft of the femur (No 3), with the vastus exteinus muscle 
(No 4) on the outei side and the vastus internus and crureus muscles 
(No 12) on the inner side The internal saphenous vein (No 10) is 
upon the innei margin of the anterior flap, as are also the middle and 
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internal cutaneous neives The femoral aitery (No 13) and the femoral 
vein (No 14) aie between the vastus internus and adductoi longus mus- 
cles, the vein being nearei the bone in this part of the thigh Peifo- 
lating blanches of the piofunda femoiis artery (No 5) are close to the 
under surface of the bone The great sciatic neive (No 6 ) is sepaiated 
from the under suiface of the bone by a layer of cellulai tissue Upon 
the face of the anterior flap will be found the descending blanches of 
the exteinal ciicumflex artery and several perforating aiteiies and mus- 
cular nerves The posterior flap is composed chiefly of the divided ham- 
stiing muscles, in the centie of which the tendon of the semi-membia- 
nosus muscle (No 8 ) is conspicuous In the posterior flap will be found 
branches of the lowei perforating aiteries and the small sciatic neive 
The obturator neive is neai the inner angle between the flaps The 
periosteum of the femur is usually thick and easily leflected from the 
bone, and it is often advisable to detach it in the foim of an anteiioi 
flap (No 2) before sawing the bone 

If the periosteal flap is adjusted over the medullary canal, when the 
flaps aie appioximated it afibrds an excellent protection against absorp- 
tion of septic matter by the veins of the Haversian canals In all 
amputations care should be taken not to leave the peiiosteura jagged 
beyond the hue of section of the bone, as bony sjnculae are liable to 
form and may occasion a painful stump in consequence of then nu- 
tating influence upon the ends of the severed nerves in the flaps 

The development of the femm begins in the third week of foetal life, 
by the foi matron of a lod of caitilage It is the next after the clavicle 
in the foetus to begin to ossify, a centre of ossification first aiij)eaiing in 
the middle of the cartilaginous mould of the shaft about the seventh 
Aveek The centre for the lower epiphysis begins just befoie biith and 
foims the condyles The head of the feraui begins to ossify about the 
tenth month aftei biith, the gieatei tiochantei in the fourth yeai, and 
the lessei tiochantei between the thiiteenth and fourteenth 3 ears The 
epiphyses are not joined to the shaft until after puberty the first, being 
the lessei tiochanter, at the eighteenth year, the next, the greater tro- 
cliaiitei, about six months later, the next, the head, at the nineteenth 
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year, and the lower extremity (which is the fiist to show ossification, 
and IS peculiar foi being the only epiphysis in the body in which ossi- 
fication begins before birth) at the twenty-fiist yeai On account of 
the length of time which the lower epiphysis lequiies to complete its 
ossification, the gi owth of the femur is gieatest in the lower part of the 
shaft 

In operating for knock-knee or foi bow-leg it is important to avoid 
interfering with the epiphyseal caitilage, so as not to modify the growth 
of the limb 

A longitudinal section of the femur reveals the airangement of the 
structure of the bone which admiiably adapts it to the suppoit of the 
weight of the body with the greatest mechanical advantage. This is 
particulaily interesting in the disposition of the fibres of the cancelli in 
the upper end, wheie one senes of parallel fibres passes vertically fiom 
the top of the head to the lowei pait of the neck, while another senes 
of fibres passes transversely fiom the upper pait of the neck across the 
vertical fibres The base of the neck is composed chiefly of a senes of 
aiching fibres so aiianged that they extend acioss from the base of the 
greater tiochanter to the upper part of the neck and thence to the 
lower pait, wheie the neck merges into the lesser trochantei The ver- 
tical fibres are in the direction of the greatest pressure, while the trans- 
verse and arching fibres are in the direction of the greatest tension 
The shaft of the femui is a cylinder of compact tissue enclosing a laige 
medullaiy canal, which is most completely foiraed in the middle thud 
of the bone Heie the compact tissue is of greatest thickness and den- 
sity, but it giadually becomes thinner toward the upper and lower ends, 
owing to the separation of the layers of the bone into caneelli The 
cancellated tissue constitutes the bulk of the two ends of the bone, and 
IS provided with a thin, compact layer upon the articulai sui faces In 
the lower end of the femur the diiections of the cancelli are vertical 
and horizontal, intersecting one another at right angles 

The head of the femur leceives a nutrient arteiy fiom the obturator 
aiteiy, which enteis within the structuie of the ligamentum teies (page 
232), and the gieatei tiochanter receives a nutrient arteiy from the 
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internal circumflex The nutrient arteiy for the shaft, the medulla') y 
a) toy, IS a bianch of the middle peifoiating aiteiy (page 261), and 
enters neai the middle of the linea aspeia, passing in an oblique diiec- 
tion upward The nutiient aiteiies to the condyles aie blanches of the 
superior articular aiteries 

THE EEGIOH OF THE KHEE AHD THE 
POPLITEAH SPACE 

The bones which constitute the knee aie the lowei end of the 
femur, with the patella superposed upon its condyles, and the uppei 
end of the tibia The peculiai conformation of the lowei end of the 
femui has alieady been desciibed (page 241) The 'patella, oi hieepan, 
IS a flattened triangulai hone placed with its apex downward in fiont of 
the knee, and so disposed that its lower aiticulai suiface lests ujion the 
tiochlea of the femur to a vaiiable extent, depending upon the degiee 
of extension or flexion of the knee-joint The anterior suiface of the 
patella appeals striated longitudinally, slightly convex, and peifoiated 
foi the passage of nutiient vessels In the recent state it is coveied 
by an expansion fiom the tendon of the extensor quadriceps muscle 
which becomes continuous with the superflcial fibies of the liganientum 
patellm below, and it is separated fiom the skin by the laige hwm 
patellce Careful dissection shows that this buisa is in leality formed 
of two sacs, one between the skin and the superficial fascia iieai the 
lower maigin of the patella, which is usually small, and anothei between 
the superficial fascia and the expansion of the deep fascia, which is the 
laiger and extends ovei the upper pait of the hgamentum patellce 
These p') e-patellar buisx geiieially communicate, and they probably 
always do so when enlaiged by constant piessure, as in ho)isematd‘s 
knee In the female the patella is piopoitionately ivider than it is in 
the male The posteiior surface of the patella is covered by articular 
caitilage, except at the lower angle, where it is rough for the attach- 
ment of the hgamentum patellae The articulai surface is oval, and is 
divided by a vertical iidge into two facets, of which the ouiei is the 
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larger In a well-maiked specimen tins surface is fiirther subdivided 
by two transverse ridges which pass laterally from the vertical iidge, so 
that there are six shallow facets, each of which is brought into contact 
with a definite part of the trochlear surface of the femur in the different 
positions of the joint It should be understood that the whole of the 
articular surface of the patella is never in contact with the femur The 
gieatest extent to which the bony surfaces are brought in apposition 
occurs when the joint is in the mid-position between extension and 
flexion Then the middle and largest sub-facets of the patella are in 
contact with the femur In extreme extension only the inner border 
and a small area on each side of the vertical ridge at its lower part 
are in contact with the trochlea, while in extreme flexion only a small 
area on each side of the upper pait besides the inner bolder is in con- 
tact The inner border of the patella is separated from the rest of the 
articular surface by an indistinct line, and is in contact with the femur in 
all positions The lateral holders of the patella are much thinner than 
the middle of the bone, and as they converge below they give attach- 
ment to the tendinous expansion called the capsule of the knee, and to 
part of the tendons of the external and internal vasti muscles The 
upper bolder of the patella is comparatively thick, and leceives the 
insertion of the tendons of the rectus and crureus muscles When the 
leg IS extended and the foot rested, so that there is no strain upon 
the quadriceps muscle, the patella is freely movable Its varying posi- 
tions and lelations should be carefully studied in every case of injuiy 
01 disease of the knee, and careful comparison made with the corre- 
sponding bone of the opposite limb, which is at all times a ready and 
valuable guide for reference The patella consists of dense cancellous 
tissue covered by a thin layer of compact tissue, and is regarded as a 
large sesamoid bone It begins to ossify about the end of the second 
3 ear Its function, besides the afibiding of protection to the front of 
the knee-joint, is to increase the leverage of the quadriceps extensor 
muscle, enabling it to act at a gieatei angle 

The nppei end or head of the tibia is about twice as broad as the 
lower end It consists of an outei and an %nnei tubeiosity, which are 
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separated posteriorly by the shallow 'popliteal notch The upper suifaces 
of the tuberosities are smooth and concave for articulation with the 
condyles of the femur. The internal is naiiowei, longer, and deeper 
than the external, and is of oval shape, while the external is bioadei 
and flatter, and is moie ciicular in shape Between the two aiticular 
surfaces is the spinous process, which is an irregularly-bifid pi ejection 
and m the recent state afibrds attachment on either side to the coinua 
of the semilunar fibro-cartilages which serve to deepen the articular sur- 
faces In front of and behind the spinous process aie depressions foi the 
anterior and posterior ciucial ligaments Anteriorly the two tuberosi- 
ties are continuous with each othei, forming a rough prominent surface 
which IS somewhat flattened and jrerfoiated by many vascular foramina 
Two and a half centimetres, or about an inch, below the articular sur- 
faces the bone presents a piomment oblong elevation, the tuheicle, the 
lowest part of which is roughened for the attachment of the ligamen- 
tum patellse, a bursa being always interposed between the ligament and 
the upper pait of the tubercle The internal tuberosity is marked pos- 
ter loily by a groove for the tendon of the semi-raembianosus muscle 
The external tuberosity has a slight pirojection foiwaid for the insertion 
of the ilio-tibial band (page 245), and below and behind it presents a 
small articular facet for the head of the fibula 

The knee-joint is a modified ginglymus or hinge joint, but wholly 
unlike the elbow The bones which enter into its formation, as they 
appear in the oi dinarily-prepared skeleton, give an idea of insecuiity 
which would be altogether opposed to the proper performance of its 
function in admitting extension and flexion and sustaining the body- 
weight The insecmity arising from the deficiency in the adaptation of 
the bony suifaces is compensated for by the lemarkahle arrangement of 
the peculiai ligaments of the joint, as well as by the expansions from 
the many powerful tendons which pass over it and constitute its main 
jii oteetion 

The knee is both the largest and the most complicated of all the 
ai ticulations It may be considered as consisting primarily of two joints, 

i\\Q fcmoio-tihal and the fcmoio-patellar, which are moiphologically dis- 
Voi 11—35 
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tinct, corresponding to tlie arrangement found in some of the lower 
animals In man, however, the two joints aie inseparable 

The ligaments connecting the bones of the knee are placed both 
within and without the joint Those upon the outside are the anterior, 
internal lateral, long and short external lateral, posterioi, and capsular 
ligaments The ant&iioi hgament, or hgamentum patellce, is placed in 
front beneath the skin and the fasciae, and consists of a stiong, flat 
band of fibres extending from the apex of the patella to the lower 
part of the tubercle of the tibia This ligament is in reality a continu- 
ation of the tendinous fibies from the muscles composing the quadriceps 
extensor muscle, in which the patella is developed as a large sesamoid 
bone Several layers of fibres can be separated from the attachments 
of the vasti tendons upon each side of the patella which merge with 
the capsule and become attached to the respective holders of the tibia 
These aie sometimes called the lateial patellm ligaments As already 
stated, there is a synovial buisa interposed between the head of the tibia 
and the upper part of the proper hgamentum patellae, which prevents the 
effect of friction in the exercise of the joint Besides this there is a pad 
of fat between the ligament and the front of the joint, which when well 
developed produces a bulging elastic mass on each side of the ligament, 
and IS especially pronounced when the knee is extended 

The xnteonal lateral hqament is a broad, flat band arising from the 
internal epicondyle of the femur near the adductor tubercle, where 
it was originally continuous with the tendon of the adductor magnus 
muscle Its fibres diverge as they pass ovei the middle of the joint, 
and become attached to the internal tuberosity and the contiguous part 
of the shaft of the tibia Its deep surface is partially united to the cap- 
sule, and also to the internal semilunar fibro-cartilage, thereby serving 
to keep it in place Posteriorly it bridges over the tendon of the semi- 
niembianosus, below which it crosses the internal infeiior articular artery 
and nerve and then blends with the fascial sheath of the popliteus 
muscle This ligament is crossed superficially at its insertion by the 
tendons of the sartorius, giacilis, and semi-tendinosus muscles, a synovial 
buisa being iiitei posed 
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Tlie long external lateral ligament is a lound cord sui rounded by 
the tendon of the biceps muscle, extending fiom the outer epicondyle 
of tbe femur to the outer part of the head of the fibula, where it was 
originally continuous with the attachment of the peroneus longus. It 
overlies the tendon of the popliteus muscle and the infenoi external 
aiticular artery and nerve 

The slwit external lateral ligament is an accessory band extending 
from the condyle of the femur behind the long ligament to the tip of 
the styloid process of the fibula It also crosses the tendon of the popli- 
teus, and is intimately connected with the capsule 

The posteiioi ligament (generally called the hgamentwm posticum 
Winslowii) undeilies the popliteal vessels, and extends as a broad, per- 
forated band from above the condyles and in tei condyloid notch of the 
femui to the posterioi bolder of the head of the tibia It essentially 
consists of a middle and two lateral portions, the latter being composed 
of vertical fibres united to the tendons of the gastrocnemius, plantaris, 
and popliteus muscles, while the middle portion is composed of obliquely 
decussating fibres sepaiated by various apertures for the passage of 
vessels, the apertures foi the azygos artery and the articular branch of 
the obturator nerve being especially noteworthy The strongest part of 
the posterior ligament is deiived from the tendon of the semi-membra- 
nosus muscle 

The capsular ligament of the hnee is hardly deserving of a special 
designation, since it is incomplete as a capsule and does not possess the 
function of a ligament It consists of expansions from the tendons of 
the muscles which pass on each side of the joint blended with the 
investing femoral fascia and with the other ligaments of the outer series 
It IS incomplete anteriorly, as it does not extend beneath the extensor 
tendons, owing to the intervention of the patella. It is inseparable 
from the posterior ligament in the floor of the popliteal space In 
the intervals between the other ligaments the capsule is weak, so that 
when the joint is distended with fluid it allows of a swelling on each 
side of the ligamentum patellse, which, however, should not be con- 
founded with the bulging of the fat in this locality (page 274) 
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Deep dissections of the antenor of the thigh The sartonua muscle is removed on both sides to show the arrange- 
ment of the aponeurotic investment of the femoral vessels, called the canal of Hunter 


1 The cnt end of the tensor vaginae femoris muscle 

turned upward 

2 The cnt end of the sartonus muscle turned upward 

3 The middle sacral artery 

4 The cut end of the gluteus medius muscle turned 

upward 

5 The nght sacral plexus 

6 The gluteus minimus muscle 

7 The right femoral artery 

8 The right antenor crural nerve 

9 The right femoral vein 

10 The pectineus muscle 

11 The external circumflex artery 

12 The adductor longus muscle 

13 The penis 

14, Branch of the middle perforating artery 

15 The nght gracilis muscle 

16 The nght rectus muscle drawn outward 

17 The nerves to the vastus internua muscle 

18 The adductor magnus muscle 

19 The opening into Hunter’s canal upon the right side 

20 The vastus intemus muscle 


21 Branches of the internal articular artery 

22 The abdommal aorta 

23 The inferior vena cava 

24 The left common iliac artery 

25 The left common iliao vein 

26 The cut end of the left tensor vagince femoris muscle 

27 The cut end of the left sartonus muscle 

28 The deep circumflex iliac artery 

29 The remnant of Bouparls ligament 

50 The iliacns muscle 

51 The left anterior crural nerve 

32 The pectineus muscle 

33 The nerves to the vastus externus muscle 
SI The adductor longus muscle 

85 The nerves to the vastus intemus muscle 

36 The left rectus femons muscle 

37 The opening into Hunter’s canal on the left side 

38 The adductor magnus muscle 

39 The left graulis muscle 

40 The V astus intemus muscle 

41 The tendons of the semi tendinosus and gracilis muscles 

curving forward to their insertions upon the tibia 


(H B —Both thighs ore everted and placed in the proper position for the operation of ligating the femoral artery ) 
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The ligaments within the knee-joint are the ligamenta alaria, the 
lio-araentum mucosum, the transverse, the two ciucial, the two semilunai 
fibio-caitilages, and the coronaiy When the joint is opened from in 
fiont, the fatty cushion beneath the upper part of the ligamentum pa- 
tellm IS bi ought into view, togethei with a crescentic fold of the syno- 
vial membrane upon each bide of it, extending upward along the lateial 
borders of the patella and indicating the limits of the deficiency in the 
capsule These folds are called the alar ligaments Besides these theie 
IS a weak fold of the synovial membiane which passes ftom the middle 
of the fatty cushion to the front of the intercondyloid notch of the 
femur, constituting the ligamentum mucosum This fold serves to draw 
upwaid the sub-patellai fatty cushion beneath the patella when the limb 
is flexed, the ligamentum patellae drawing it forward in extension On 
the front of the head of the tibia is the tiansverse ligament, which is 
variably developed and extends from the fiont of one semilunai car- 
tilage to that of the other 

The crucial ligaments can be pioperly -seen only upon removal of 
the other stiuctuies within the joint They are called crucial because 
they Cl OSS each other like the letter X The anteiioi ciucial ligament 
IS attached above to the back and inner part of the outer condyle of 
the femur, and below to the front of the spine of the tibia between 
the anterior coinua of the semilunar caitilages The posterioi crucial 
ligament is attached above to the front and outer part of the inner con- 
dyle, and descends nearly straight to the back of the spine of the tibia, 
dividing into two slips One of these is inserted behind the posterior 
cornu of the internal semilunai cai triage, the other (the ligament of 
Wiisherg) being inserted at the posterior border of the external semi- 
lunar cartilage These ligaments co-operate with the lateral ligaments 
in limiting rotation, especially rotation inward The crucial ligaments 
aie rendeied tense in extension of the limb, in consequence of their 
position behind the axis of motion 

The semilunai fihi o-cartilages are crescentic disks attached to the 
margins of the head of the tibia The outer border of each cartilage 
IS thick and convex, the inner border being thin and concave and 
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directed inward toward the centie of the corresponding aiticulai surface 
of the tibia The external sermlunai caihlage foims nearly a ciicle; its 
two extiemities or cornua are enclosed by those of the internal semi- 
lunai cartilage, and firmly attached to the depressions in front of and 
behind the spinous process of the tibia, the anteiioi coinu is attached 
at the outer side of the anteiior ciueial ligament It is grooved upon 
the outer surface for the tendon of the popliteus muscle, which sepa- 
rates it from the external lateral ligaments, and therefore the external 
semilunar cartilage is more liable to dislocation than the internal The 
%nte')nal sem%lunai caihlage is semi-elliptical, being elongated from be- 
fore backward It is bioader behind than in front, and its suiface 
IS in close connection with the internal lateral ligament Its anterior 
coinu IS pointed and attached internally to the anterior ci ucial ligament, 
and its posterior cornu is attached to the depression back of the spi- 
nous process in front of the posterioi crucial ligament The anterior sur- 
faces of both semilunar cartilages aie usually connected by the tiansveise 
ligament, already described, although that band is sometimes absent 
Then convex lateral borders are connected with the subjacent holders 
of the head of the tibia by the so-called coionaiy ligaments^ which have 
been usually so specialized, although they are merely the parts of the 
capsules artificially separated in opening the joint 

In amputation at the Tcnee-joint it is often noticeable that the con- 
nection between the semilunar cartilages and the femoral condyles is 
greater than that between them and the head of the tibia, so that after 
severing the ligamentum patellse the condyles are exposed with the 
semilunar cartilages attached to their outer borders When this is the 
case they should be dissected from their attachments before closing the 
flaps of the amputation, as otherwise they might prolong the jJi’Ocess 
of exfoliation and act like foreign bodies in the wound 

The synovial membiane of the knee is the most extensive synovial 
membrane in the body It lines the articular cai triages of the bones 
forming the joint, and is reflected upon the articular surface of all the 
ligaments and tendinous expansions surrounding it In certain localities 
it IS folded upon itself, constituting the ligamenta alaria and the liga- 



THE BEGIOJSr OF THE KNEE 


279 


men turn mucosum (page 277) , in others it is piolonged as buisal pouches, 
as m 1 elation to the tendon of the popliteus muscle on the hack part 
of the external semilunar cartilage The synovial membrane extends 
upward, in front of the shaft of the femur, above the condyles, and re- 
ceives the mseition of the sub-cruieus muscle (page 249), the action of 
which selves to diaw upwaid the membrane duiing the movements of the 
joint Theie is a bursa between the tendon of the quadiiceps and the 
lemur above the patella, which in the majoiity of cases communicates 
diiectly with the cavity of the joint, so that they aie piactically one 
In synovitis of the hiee the upward extension of the synovial membiane 
allows of a consideiable swelling above the patella, and if there is an 
excessive amount of fluid within the joint the patella itself is lifted 

away from the lowei end of the femui Theie is always more oi less 

fat outside of the synovial membrane, which Alls up the interspaces 

Before cousideiing the movements permitted at the knee-joint, the 

relations of the surrounding tendons should be examined The liga- 
mentum patella is especially strengthened by the lateral attachments 
of the vasti tendons, and on the outer side by the ilio-tibial band of 
the fascia lata (page 245) Internally are the tendons of the sartonus, 
gracilis, and semi-tendinosus, and posterioily the tendons of the gastroc- 
nemius, plantaiis, and semi-membranosus, as well as the tendons of the 
biceps and popliteus The relation of the latter tendon is important, 
as it aiises within the joint, and is the weakest part, allowing of a 
communication between the popliteal space and the cavity of the jomt 
by which pus or fluid may find ingiess or egiess fiom one to the other 
Regarding the ligaments it may be said, in a geneial way, that when 
the joint IS extended they are all rendered tense, to pievent over- 
extension and thus economize muscular force, wheieas when the joint 
IS flexed they are all relaxed, so that they allow the tibia to lotate 
slightly The ciucial ligaments are the strongest, and are more or 
less tense in all positions of the knee, while the lateral ligaments are 
compaiatively weak, being tense when the joint is extended and relaxed 
when it IS flexed They are lax enough to admit of paitial dislocation 
of the head of the tibia without lupture 
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In studying the complicated motions of the knee, they should be 
examined as occuiiing between the patella and the condyles of the 
femur (already desciibed, page 272), and between the condyles of the 
femur and the head of the tibia with its articular surfaces deepened 
by the semilunai cartilages The lattei consist chiefly in flexion and 
extension, lYith a slight rotation inward or outward of the tibia in 
certain positions The movements of flexion and extension aie inodifled 
by a certain amount of gliding of the bony surfaces upon one another, 
so that the same parts are not always in contact, owing to the axis 
of motion not being flxed In extreme flexion the back part of the 
condyles of the femur rests upon the back part of the articular surfaces 
of the tibia, but if the leg is gradually brought forward the tibia 
slides foiwaid upon the condyles until the fully-extended position is 
leached, when the front part of the condyles rests upon the front part 
of the articular surfaces, the axis of motion steadily shifting forwaid 
Just before extension is completed it will be noticed that the efibit is 
accompanied by a slight ouiwaod rotation of the leg, which is due to 
the greater length of the internal condyle (page 241), to the inclination 
outward of the front part of the corresponding articular surface, and 
to the mode of attachment of the posterior crucial ligament In bend- 
ing the limb from the extended position the reverse of these movements 
takes place, flexion being checked during life only by the contact of 
the leg with the thigh "While the limb is in the semi-flexed position 
and the ligaments are relaxed, the tibia can be independently rotated 
on the femui, rotation mwaid being efiected by the conjoint action of 
the popliteus, semi-teudinosus, and semi-membranosus muscles, and rota- 
tion outwaid by the action of the biceps muscle (page 263) Extension 
of the leg on the thigh is produced by the quadriceps extensor muscle 
acting through the leverage afibided by the patella, while flexion is pro- 
duced by the hamstring muscles assisted by the sartorius and gracilis 
In flexion and extension the semilunar cartilages move with the tibia, 
while in the movements of rotation the cartilages are fixed and the tibia 
rotates mdependently beneath them Owing to this arrangement, one 
or other of the cai triages may be dislocated and become locked between 
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the tibia and tlie femui The accident usually follows from a sudden 
twist given to the leg when the knee is bent, as in dancing, and having 
once happened is liable to leeui 

The value of undeistanding the surface-anatomy of the knee cannot 
be ovei stated, and eveiy suigeon should cultivate an aitistic sense of 
the piopoition and changes of contour in this joint, not only in the 
lecumbent position usually assumed when the parts are affected through 
injury or disease, but also in the erect position, when the body- weight 
IS transmitted to the leg, both while at lest and m the attitudes and 
postures unconsciously assumed in walking, lunning, and leaping A 
knowledge of the constiuction of the joint may seive to inteipiet many 
symptoms and to explain the pioduction of vaiious movements, but 
what has been aptly called the “language of form” appeals to the 
judgment, and, if propeily applied, often detei mines the diagnosis and 
the result of tieatment 

The bony piominences about the knee are so superficial that they 
may be generally refeired to with precision as landmarhs Of these the 
patella and the condyles of the femur aie easily distinguishable above 
the joint, and the tubeicle, outer tuberosity, and inner bordei of the 
head of the tibia, as well as the styloid piocess of the fibula, below it 
The shin over the fiont of the knee is very movable, and in i elation to 
the patella and tibial tubercle is especially dense, owing to the thicken- 
ing of the epidermis At the sides and over the popliteal space the skin 
IS much thinnei, and is attached by radiating fibres to the innei and 
back part of the head of the tibia and to the head of the fibula The 
mobility of the skin over the anterior part of the joint affords con- 
siderable protection, as is noticeable in cuts or contusions, where the 
violence is thus diiected away from the underlying articulation In 
extieme flexion the integument is so tightly drawn over the patella that 
a fall diiectly upon the knee-cap often results in a lesion like an incised 
wound Such an injury, involving both knees, occurred in a hospital 
patient under the authoi’s care several years ago In amputation at the 
knee the an tenor flap is composed chiefly of the skin and the small 
amount of fat in the subcutaneous tissue (Plate 95, Fig 3) 

VoL 11—36 
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In examining tlie knee througli tlie surface-tissues in front the 
patella can be both felt and seen, its inner bolder being always more 
maiked than its outei When the lower limb is extended, so that the 
leg IS suppoited by the contraction of the quadiiceps muscle, its tendon, 
the patella, and the patellai ligament aie in piominent lelief, the patella 
itself being rigidly immovable against the lower end of the femur, but 
if in the same position the leg is supported so that the quadiiceps is 
lelaxed, the patella can be leadily moved from side to side In flexion, 
the patella glides into the hollow of the intei condyloid notch and is 
flimly flxed, so that in kneeling it receives the brunt of the weight 
While the knee is bent it is usually possible to detect the anteiioi pait 

of the tiochlear surface of the femur On the outei side of the joint 

the external condyle of the femur and the coiiesponding tubeicle of the 
tibia can be felt thiough the skin, and when the joint is slightly flexed 
the tendon of the biceps muscle forms a rigid cord passing to the head 

of the fibula In fiont of this tendon is the long external lateral liga- 

ment, and between it and the patella is the ilio-tibial band of the fascia 
lata passing to its attachment on the external tibial tuberosity The 
latter is lendered most conspicuous when the body is suppoited upon 
one leg The head of the fibula is nearly on the same level as the 
tubercle of the tibia, a fact which is often of service in taking measuie- 
ments of the leg for the lines of the arteiies On the inner side the 
internal condyle of the femur foiras the lounded eminence which gives 
the chaiacteristic shape to this pait of the knee It is much more 
conspicuous than the outer condyle Above it is the adductor tubercle 
for the tendon of the adductoi magnus muscle, which can be felt by 
deep pressuie, and below is the internal tuberosity of the tibia When 
the joint IS moved it is possible to detect the line of the articulation 
between the internal condyle and the internal tuberosity, a fact which is 
especially useful in the consideiation of knee-joint amputation (page 294) 
Upon lemoval of the skin and the outer layer of supeificial fascia 
ovei the fiont and sides of the knee, the svperficial vessels and neives aie 
exposed (Plate 90, Fig 1, and Plate 91, Fig 1) The superficial arte- 
ries of this legion are blanches of the anastomotica magna (page 256), 
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the external and internal aiticulai from the popliteal aitery (page 288), 
and the anteiioi tibial recurient (page 307). Their positions should be 
caiefully noted, so that they may be avoided in the incisions for the 
lelief of the vaiious abscesses ivhich occur in this legion, or in the 
opeiatiou of tapping the joint 

The 'patellm arienal leie consists of twigs fiom the above sources, 
which suiiound the patella as follows Upon the outer side above the 
knee the supeificial bianch of the supeiioi external articular aitery 
issues from the in tei muscular septum between the biceps and the vastus 
exteinus, and, joining with the terminal twig fiom the external cncum- 
flex arteiy (page 260), penetiates the fascia lata and anastomoses acioss 
the uppei boidei of the patella with the twigs fiom the superficial 
blanches of the auastomotica and superior internal articular arteiies 
upon the innei side These unite between the tendons of the adductor 
magnus and vastus inteinus muscles, and become superficial at the upiier 
and innei bordei of the patella Upon the outei side below the knee 
the supeificial bianch of the inferioi external aiticular arteiy joins with 
the recuireut bianch fiom the anteiior tibial beneath the tendon of the 
biceps neai its insertion, and then, penetrating the deep fascia, sends 
branches both undei and ovei the ligamentum patellse, which unite 
with the supeificial bianch of the infeiior internal aiticulai aitery after 
it issues m front of the inteinal lateial ligament The lateral communi- 
cating arteiies between the upper and the lower aiteries of the patellar 
rete pass two and a half centimeties, oi about an inch, below the 
exteinal and mteinal bordei s of the patella respectively The vessels 
which fuinish this abundant supeificial blood-supply also send branches 
(notably the anastomotica and supeiior aiticulai) to the deeper stiuc- 
tuies of the articulation, and theiefoie the application of blisters and 
different foims of counter-iiritation to the fiont of the knee is a rational 
means of lelieving intia-articular inflammation, as by then action an 
increased flow of blood is induced into the superficial blanches, thereby 
diminishing the amount of blood in the deeper branches The super- 
ficial veins also form a rete about the patella They terminate in trunks 
which empty into the internal saphenous vein, or one of its contiguous 
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tnbutanes, geueially above tlie inteinal condyle o£ tbe femui (Plate 86, 
and Plate 90, Fig 1) The supeifictal lymphatic vessels are chiefly 
upon the inner side of the knee, and follow the course of the inteinal 
saphenous vein 

The superficial nerves on the front of the knee are derived from the 
external, middle, and internal cutaneous nerves of the thigh They join 
with one another, forming the subcutaneous patellar ple%us of nerves 
(Plate 90, Fig 1) 

The hurs(B over the front of the knee are severally described with 
the other structures of the localities in which they occur They are the 
buisa beneath the tendon of the quadriceps extensor muscle (page 279), 
the pre-patellar bursa (page 271), and the bursa of the ligamentum 
patellae (page 274) 

The back of the knee, when the joint is flexed, presents a lozenge- 
shaped hollow called the ham, or popliteal space As already stated 
(page 264), this space is included between the tendon of the biceps 
muscle upon the outer side and the tendons of the semi-membranosus, 
semi-tendinosus, and giacilis muscles on the inner, these tendons being 
specially designated as the hamstrings They can be felt through the 
skin The popliteal space occupies the lower thud of the thigh and 
the upper flfth of the leg, extending fiom the opening in the tendon 
of the adductoi magnus above to the lower border of the popliteus 
muscle below It disappears in the extended position of the limb, and 
in standing there is always a rounded prominence caused by the back- 
ward pressure exerted by the condyles of the femur 

The shin here is not so movable as it is in front of the knee It 
IS delicate, and prone to contraction when incised or destroyed by burns 
The flexion-crease in the skin is two centimetres, or about a flngei- 
bieadth, above the line of the joint The cutaneous nerves are derived 
from tlie lesser sciatic nerve, which descends in the superficial fascia to 
the calf of the leg, and from the internal cutaneous nerve upon the 
inner side The deep fascia is called the popliteal fascia (Plate 89, 
Fig 1, and Plate 91, Fig 3) It IS a continuation of the fascia lata, 
and is strengthened by transverse fibres This fascia blends with the 
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slieatbs of tlie tendons on the sides of the space, and affords piotection 
to the important vessels and neives beneath In extension it is rendered 
so tense that it is impossible to distinguish any of the deeper parts, 
but in the position of semi-flexion both the popliteal artery and the 
peioneal neive can he felt Owing to the unyielding character of this 
fascia, a growth or collection of pus or blood within the space is gener- 
ally attended with severe pain. To the same cause may be attributed 
the direction in which a popliteal abscess may extend, upward into the 
thigh, or downward into the leg, and, rarely, into the knee-joint through 
the posterior ligameut At the lower pait of the space the short saphe- 
nous vein, 01 superficial sural vein (page 302), penetrates the popliteal 
fascia to reach the popliteal vein (Plate 91, Fig 4, No 8). The con- 
ti action exerted upon this vein as it passes through the narrow opening 
in the fascia in certain occupations where the standing position is long 
maintained is probably a frequent cause of varices, and it has been sug- 
gested that such cases may he relieved by enlarging the fascial opening 
Upon removal of the fascia, the contents of the space will be exposed 
embedded in a quantity of fat, which protects them in the flexion of 
the knee-joint The structures must be carefully cleared of this fat in 
order to study their relations (Plate 91, Fig 4, and Plate 92, Figs 
2 and 3) The boundaries will thus be seen to be formed above by 
the divergence of the hamstring muscles, already described, and below 
by the converging heads of the gastrocnemius muscle, with the addition 
of the plantaris on the outer side The lower boundaries cannot be 
satisfactorily felt through the skiu In the middle of the space are the 
important popliteal vessels and nerves, the nerves being more superflcial 
than the vessels The popliteal artery lies close upon the floor of the 
space, being intimately connected with the popliteal vein, which is, how- 
ever, superficial to it At the apex of the popliteal space the great 
sciatic nerve (page 265) usually divides into its two great branches, the 
peioneal (or external popliteal) and the internal popliteal As previ- 
ously stated, the point of division may be higher oi lower in different 
bodies, and often varies in the two limbs of the same body 

The peroneal nerve passes close along the inner side of the tendon 
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Deep dissections of the anterior of the thigh The rectus and vastus internus and crureus muscles on both sides are 
removed to show the great profunda femoris artery on the right side and the perforating arteries on the left 


1 The nght iliaeus muscle 

2 The cut end of the tensor vaginie femoris muscle 

turned upward 

3 The right sacral plexus of nen es 

4 The superficial circumfiex iliac artery 

5 The gluteus medius muscle 

6 The cut anterior crural nen e 

7 The nght femoral arterj 

8 The right femoral vein 

9 The pectineus muscle 

10 The adductor longus muscle 

11 The out end of the superficial femoral artery 

12 The profunda femoris artery 

13 The branches of the obturator nerve to the adductor 

muscles 

14 The anterior surface of the shaft of the right femur 

15 The 1 astus externus muscle 

16 The adductor magnus muscle 

17 The right gracilis muscle 

18 The right sub cnireus muscle 

19 The cut ends of the femoral vessels, where they pass to 

and from the popliteal space 

20 The aponeurotic arch 

21 The cutaneous branch of the ohturrtor nerve passing 

to the inner side of the hnee 

22 The anastomotica magna artery 

23 The articular surface of the external condyle of the 

right femur 


24 The top of the tibia 

25 The left common iliac artery 

26 The left common iliac vein 

27 The trunk of the left internal iliac artery 

28 The anterior superior spinous process of the ilium 

29 The tensor vaginm femoris muscle 

30 The tendon of the psoas magnus muscle blending ivith 

the iliacus 

31 The cut pectineus muscle 

32 The obturator externus muscle 

33 The cut adductor longus muscle 
31 The left obturator nerve 

3o The first perforating artery 

36 The adductor brevis muscle 

37 The anterior surface of the shaft of the left femur 

38 The second perforating artery 

39 The left vastus externus muscle 

40 The third perforating artery 

41 The left gracilis muscle 

42 The left sub crureus muscle 

43 The cut femoral vessels at the opening in the aponeu 

rotic arch 

44 The anastomotica magna artery 

45 The external condyle of the left femur 

46 The tendons of the gracilis and semi tendinosus 

muscles 

47 The ligamentum patellae 
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of the biceps muscle (Plate 89, Fig 2, and Plate 91, Figs 2, 3, and 4), 
aud then enters the gioove between this tendon and the outer head of 
the gastrocnemius muscle to reach the head of the fibula, whence it 
divides and continues down the leg as the anterior tibial neive and the 
musculo-cutaneous neive (page 309). The peroneal nerve, within the 
popliteal space, distributes two external articular neives which accom- 
pany the external aiticular aiteiies, a recuiient articulai nerve which 
passes with the lecuirent tibial artery to the front of the knee, and 
seveial cutaneous blanches which descend as far as the middle of the 
calf of the leg In i elation to the tendon of the biceps the peioneal 
nerve is covered only by the skin and fascise, and can be felt It is 
so closely associated with the outer ham stung that in the operation for 
its division great care should be taken not to injuie the neive 

The {internal) popliteal nerve is the laigei of the two divisions 
ot the gieat sciatic (page 265) It accompanies the popliteal vessels, 
being always superficial to them, and at the lower bordei of the popli- 
teus muscle it continues in the leg as the posterior tibial nerve (page 
319) This nerve is a little to the outer side of the popliteal artery, 
and gives off muscular blanches (Plate 92, Fig 12) to the gastrocne- 
mius, plantaris, soleus, and popliteus muscles, and three articular nerves, 
two ot which accompany the internal articular arteries, and the third 
passes with the azygos arteiy through the posterior ligament of the knee 
The last branch of the popliteal nerve is called the short oi external 
saphenom nerve, because it is in close association with the vein of that 
name (Plate 93, Fig 1, No 7) It descends behind the outer malleolus 
to the side of the foot and little toe (page 303) This nerve is brought 
into connection with the peroneal nerve by means of the commumcans 
perone% nerve, which crosses over the outer head of the gastrocnemius 
muscle 

The popliteal artery is the continuation of the superficial femoral 
which, after issuing fiom the canal of Hunter (page 265), accompanied 
by its vein, enters the ham obliquely at its ujiper and inner part, under 
the semi-membranosus muscle (Plate 90, Fig 2, No 4) At first the 
popliteal artery rests upon the triangular space of the femur above the 
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intercondyloid notch, then upon the postenoi ligament of the knee, and 
finally upon the popliteus muscle, at the lower border of which it divides 
into the anterior and posterior tibial arteries (Plate 92, No 11) It is 
well to note that the teiraination of the popliteal artery is about on a 
level with the tubercle of the tibia. This vessel can be felt pulsating 
against the femur at its commencement when the deep fascia is relaxed 
by flexion of the knee The hanehes of the popliteal aiteiy aie the 
supeiioi external and inteinal articular aiteiies, which lun tiansversely 
outwaid and inward above the condyles, the supeiior and inferior mus- 
culai ai tones, the cutaneous, the azygos articulai arteiy, and the infeiior 
external and internal articular arteries The last two pass tiansversely, 
the inteinal below the internal tibial tuberosity, and the external just 
above the head of the fibula 

The supe'i% 0 T external a'lhcular aiteiy passes beneath the tendon of 
the biceps and divides into a supeojicial branch (page 284) and a deep, 
which supplies the lower part of the femur and the knee-joint, anasto- 
mosing by an arching branch across the bone with the deep branch of 
the anastomotica magna artery The supeiior internal articular aiteiy 
divides between the tendons of the adductor magnus and vastus inteinus 
muscles into a supeificial branch (page 284) and a deep, which also 
passes close to the end of the femur and anastomoses with its fellow 
fiom the outer side The superior musculai arteries furnish blood to 
the vastus exteinus and hamstring muscles, and anastomose with the ter- 
minal branches of the profunda femoris arteiy The infeiior muscular 
aiteiies, also called sural arteiies, supply the two heads of the gastroc- 
nemius and the plantaris They usually arise about opposite the line 
of the knee-joint The cutaneous arteiies arise either from the mam 
tiunk of the popliteal or from one of its branches, and supply the skin 
of the calf of the leg 

The azygos aiticulai aiteiy is a single small branch from the pop- 
liteal, which penetrates the posterior ligament together with the geniculai 
branch of the obturator nerve and supplies the synovial membrane and 
intrinsic ligaments of the knee-joint The inferior external aiticular 
aitery divides into a supeificial blanch (page 284) and a deep, which 
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anastomoses with the recurrent tibial arteiy The %nferioi znternal mhc- 
ular mteiy (often double) winds lound the head of the tibia, dividing 
beneath the internal lateial ligament into a superficial branch and a 
deep, which furnishes blood to the head of the tibia The above are 
the usual order and subdivision of the branches of the popliteal arteiy, 
but the 01 del is fiequently varied by one or other of the branches 
aiising higher or lower from the tiunk Occasionally the popliteal 
divides within the ham into the anterior tibial and peroneal arteiies, 
in which case the posterior tibial is wanting or very small 

The popliteal vein is foimed by the vense comites of the anterior 
and posterior arteries It is superficial to the artery, crossing it obliquely 
fiom the inner to the outei side, and finally continues upwaid as the 
femoral vein It receives as tributaries branches corresjionding to the 
popliteal arteries as well as the suial veins Theie are two valves in 
the popliteal vein at its commencement in the lower part of the pop- 
liteal space, and usually a single valve at the opening in the tendon of 
the adductor magnus muscle This vein is remarkable for having the 
strongest walls of any of the veins in the entiie body This is con- 
spicuous when the popliteal vessels are divided in amputation at the 
knee-joint, when it is difficult to distinguish the artery from the vein 
except by the more supeificial position of the latter In violent ruptures 
of the ham the popliteal vein rarely suffers alone, whereas the coats of 
the artery often give way It should be noted that the popliteal arteiy 
IS peculiaily liable to aneurism This has been explained by the cuived 
course of the vessel at all times except in extreme extension of the 
limb, and by the fact that it divides below into two large branches, 
both of these conditions predisposing to the occurrence of aneurism 
Observations upon the cadaver have also demonstrated that rupture of 
the middle and internal coats of the popliteal aiteiy may be occasioned 
by eithei extieme sudden flexion oi extieme sudden extension of the 
knee It is possible by flexing the leg against the thigh to diminish 
maikedly the pulse at the inner ankle in the posteiioi tibial artery 
The operation of tying the popliteal aitery is usually done for 

wounds of that vessel In the middle of the ham it is a difficult and 
VoL 11—37 
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Iiazaidous undertaking, owing to the depth of the vessel and to the 
necessity of extensively inteifenng with sui rounding tissues in Older to 
overcome the tension of the lateral boundaries. Above, the arteiy may 
be leached by an incision along the outer bordei of the semi-membrano- 
sus muscle when the leg is extended Upon dividing the fascia lata this 
muscle must be diawn aside In doing so, caie should be taken not to 
injuie the popliteal nerve, which is here quite supeificial The artery 
IS to the inner side of it, undei cover of the vein, with which it is 
intimately connected Below, between the heads of the gastrocnemius 
muscle, the external sajihenous vein and the external saphenous nerve 
aie directly in the way of the incision, which should be made by dis- 
section upon a giooved director in ordei to avoid them If any of 
the muscular arteries aie met with, they must be tied at once, as 
they bleed piofusely Upon reaching the popliteal nerve the leg should 
be flexed, so as to facilitate its separation from the vessels, and the vein 
detached caiefully from the artery before the ligatuie is passed about 
that vessel 

There are four or five lymphatic glands deeply placed about the 
popliteal vessels, which receive the deep lymphatic vessels from the leg 
Occasionally there is a small lymphatic gland at the point wheie the 
external saphenous vein pierces the popliteal fascia 

The popliteal bmsce are deserving of particular attention Upon the 
inner side theie is a large bursa interposed between the tendon of the 
semi-membianosus and the inner head of the gastrocnemius and the 
internal condyle of the femur This frequently communicates with the 
cavity of the knee-joint It sometimes becomes enormously enlarged 
There is a small bursa placed between the semi-membranosus tendon 
and the internal tuberosity of the tibia, which is very apt to communi- 
cate with the larger one Upon the outei side there is an independent 
huisa between the pojfliteus tendon and the external lateral ligament, 
and another is between the jiopliteus tendon and the external tibial 
tubeiosity, which is formed by a prolongation of the articular synovial 
membrane (page 291) Between the outer head of the gastrocnemius 
and the corresponding condyle of the femur a bursa is sometimes found 
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Lastly, a bursa always exists between the biceps tendon and tbe long 
external lateial ligament, ovei which the peioneal neive passes 

The pophteus muscle (Plate 92, Fig 3, No 22) can be exposed 
after removal of the contents of the space, the floor of which it par- 
tially forms It arises by a strong tendon fiom the lowei part of the 
gioove on the outer condyle of the femur within the capsule of the 
knee-joint, and as it passes beneath the external lateral ligament and 

the tendon of the biceps it gives oiigin to fleshy fibres which diverge 

into a triaugulai muscle This is attached to the tibia above the soleal 
line The tendon of the pophteus muscle is within the popliteal groove 
when the knee is flexed, but glides over the outei condyle of the femur 

when the joint is extended The tendon is invested with the articular 

synovial membrane in relation to the external semilunar cartilage It 
receives upon its under surface a twig fiom the popliteal nerve, and 
IS supplied by the contiguous muscular artery The pojiliteus acts as 
a flexor and pronator of the leg 

Ankylosis of the knee, due to fibrous contraction, depends chiefly 
upon the contraction of the deep connecting bands of the posteiior 
ligament with the posterior crucial and lateial ligaments, aided by the 
fibrous and fatty tissue Foicible extension and lupture of these con- 
tractions often lesult in serious damage to the contents of the popliteal 
space. 

Disease of the knee-joint is of very common occurrence, owing to the 
supeificial position of the joint and its consequent exposure to the effects 
of cold or of injury Acute synovitis is attended with acute pain, m 
consequence of the sudden pressure upon the many nerves both within 
and about the joint The position assumed upon distention of the cavity 
of the articulation with fluid is invariably that of semi-flezion, in which 
not only is the gieatest amount of fluid naturally accommodated, but 
also the tension upon the neives is greatly diminished 

Fiactwes in this region may occur at the lower end of the femur 
(already desciibed, page 268), at the patella, or at the upper end of the 
tibia 

Fiacture of the patella is in the majority of instances due to mus- 
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culai violence, and is then simjile and tiansveise across the bone some- 
■where above the lower poition, -which receives the attachment of the 
patellar ligament When the injuiy is due to diiect violence applied to 
the patella, the fiactuie is often comminuted (stellate) The accident 
usually happens when the knee is flexed, as in attempting to regain the 
upright position, when the forcible contraction of the quadricejDS muscle 
IS expended upon the bone while it is resting only with its middle or 
transverse axis upon the condyles of the femur The cartilages and 
fibrous structures enveloping the patella generally yield with the bone, 
and the synovial membiane of the joint is torn This of necessity 
happens wherever the separation of the fragments is at all consider- 
able The great difficulty exjieiienced in the treatment of fractures of 
the patella consists in overcoming not only the action of the great ex- 
tensor muscle upon the upper fragment, but also the obstacle afibided 
to bony union by the intervention between the fragments of the torn 
tissues, blood, and synovia which are effused Swelling rapidly ensues 
upon such an injury, and attempts at setting the fiactuie are futile until 
it IS reduced or removed Union by bony matter is among the rarest 
feats of surgery, despite the great ingenuity which has been devised for 
Its accomplishment Although much may be said in favor of the modern 
method of cutting boldly down and wiiing the fragments together, the 
dangers incurred aie hardly justifiable in view of the fact that hgament- 
011$ union has not been found to be incompatible with usefulness of the 
limb In fact, there ,aie many recoveries with little after -evidence of 
the injury beyond the depression over the knee-cap, and the sense of 
weakness in jumping oi upon quick oi prolonged movement 

The upipei end of the tibia is not often fractured its fiacture, when 
it does occur, is generally due to diiect violence, as from a caiiiage- 
wheel passing over this portion of the limb Either of the tuberosities 
may be detached fiom the shaft, oi the lattei may be broken transversely 
below them 

Dislocation of the 'patella may occur either outward or inivard, the 
former being the more common This dislocation results from muscular 
action with the limb extended and the foot rested, when, in fact, the 



THE REGION OF THE KNEE 


293 


patella is fieely movable, as alieady stated (page 272) It should be 
observed that noimally the gieatei prominence of the external condyle 
of the femui counteracts the tendency of the extensoi muscle to diaw 
the patella outward The line of the rectus muscle, the patella, and 
the ligament of the patella is a stiaight one, wheieas the line of the 
femui foims an angle of ten degiees inwaid with the line of the leg 
(page 240), and, as the patellai line passes to the outer side of this 
angle, the contraction of the lectus draws the bone to the outei side. 
In dislocation of the patella the bone sometimes is turned upon its outei 
edge, which then lests between the condyles 

Dislocations of the hnee pioper, between the condyles of the femur 
and the head of the tibia, are veiy lare, owing to the gieat width of 
the aiticulai bony sui faces and the stiength of the ligaments and tendons 
uniting them When a dislocation happens from befoie backward, oi to 
one side oi the othei, the crucial and lateral ligaments aie torn, and 
moie or less damage is done to all the neighboiing stiuctures Paitial 
lateial dislocations of the knee sometimes occui without the lateial liga- 
ments being luptuied, as previously stated 

The operation of excision of the hnee-joint may be done by making 
a curved incision as for the anterior oval flap of an amputation, oi by 
a straight incision in the median line When the curved incision is 
adopted it should not extend too far back over the inner condyle, on 
account of the position of the internal saphenous vein After the joint 
IS opened and the lower end of the femur bared, it should be brought 
forward and the articular surfaces sawed off in a direction jierpen- 
dicular to the shaft The epiphyseal line should be carefully observed, 
so as to preserve its influence upon the giowth of the bone It is 
indicated upon the surface by the level of the adductor tubercle After 
the removal of the articular surfaces of the femoral condyles, the head 
of the tibia is protruded and its articular surface also sawn above the 
tibial epiphysis The latter is irregular, including the tuberosities and 
the tubercles It should be remembered that the lower femoral epiphy- 
sis joins the shaft about the twentieth year, and that the upper tibial 
epiphysis becomes united to its shaft between the twenty-first and twenty- 
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second yeais Tlie popliteal vessels are much closer to the tibia than 
they are to the femur, so that in excising the tihial aiticulai surfaces 
they aie exposed to gieat dangei of being wounded with the saw 

Amputahon at the knee-jo%nt is piefeiably done by the long anterior 
and short posteiioi flap method The relations of the paits as they 
appeal in this operation on the left limb aie shown in Plate 96, Fig 1, 
and on the light limb in Plate 95, Fig 3 The an tenor flap is formed 
chiefly of the skin and fasciae with the patella, the incision beginning low 
down and just in front of one condyle and being carried forwaid through 
the Ilgam en turn patellae above the tibial tubeicle to a similar point on 
the opposite condyle It is veiy important to begin and finish the 
incision for the anterior flap in the manner indicated, so as to avoid oi 
lessen the poweiful retraction of the soft paits If such caie is not taken, 
the condyles may be bared to the extent of an inch or more by this 
letraction Upon the completion of the posteiioi flap the lelations of 
the parts will be found as follows Near the internal condyle are the 
anastomotica magna arteiy, the internal superior articular artery, and 
the internal saphenous vein and internal saphenous neive Near the 
external condyle is the external supeiior aiticulai aitery The poste- 
iioi flap contains the severed tendons of the sai tonus, giacihs, semi- 
tendinosus, and semi-membranosus, the two heads of the gastrocnemius, 
and the tendons of the pophteus, plantaris, and biceps In it are also 
found the popliteal aiteiy (so intimately connected with the popliteal 
vein that the two require to be dissected apart before they can be sever- 
ally ligated), the sural arteries, the external saphenous vein and external 
saphenous nerve, and the peroneal, popliteal, and small sciatic nerves 


THE KEGION OF THE LEG 

The leg is the part of the lower extremity between the knee and 
y^the ankle The bones of the leg are the tibia and the fibula, which are 
jomed almost immovably together at the upper and lower ends The 
tibia is the inneimost and the strongest, sustaining the entire weight of 
the body in the erect position, while the fibula is upon the outer side 
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and IS veiy slendei, serving to give attacliment to muscles, and contiib- 
uting by its lowei end witb that of the tibia to the foimation of the 
ankle-joint They are iieaily paiallel, but, as the tibia is bowed slightly 
forward and the fibula backwaid, theie is a difieience in the relative 
bearing of the planes of then surfaces, so that the fibula occupies a 
position posterior to that of the tibia This is most noticeable in the 
upper three-fouiths of the leg, and is a fact which should be lemem- 
beied in all opeiations upon this legion, especially in the formation of 
the flaps and the sawing of the bones in amputations The upper end 
of the tibia is expanded, and about twice as bioad as the lowei end It 
IS particularly described with the legion of the knee (page 272) The 
shaft of the hbia is in the greater part of its extent three-sided, so that 
its cioss-section appears tiiangular (Plate 95, Fig 4, No 8) It gradu- 
ally decreases in size to the commencement of the lower fourth, where 
the bone is most slender and consequently is most fiequently fractured 
Below this point it gradually expands again towaid its lower extremity 
at the ankle The %nneT surface is flat and subcutaneous below the 
tendinous insertions of the gracilis, semi-tendinosus, and sai tonus mus- 
cles (page 247) This surface is the largest subcutaneous aiea of bone 
in the entire skeleton, being covered, besides its periosteum, only by fascia 
and skin It is remarkably free from iidges or depressions, and jnesents 
a gently undulating form (Plate 92, Fig 1) The anteiioi boidei (the 
crest, 01 shin) is easily felt thiough the skin, being sharp and elevated 
in the upper thiee-fourths and curving outward to the external tuber- 
osity Below, it IS not prominent, the anterior surface of the lower 
fourth of the tibia becoming rounded, and only a slight iidge continuing 
towaid the internal malleolus It theiefoie appears slightly sinuous 
when viewed from in front, and is always conspicuous when the muscles 
of the leg are poorly developed As the anteiioi border is composed 
entirely of compact tissue, it adds greatly to the strength of the bone 
The outer sm face is slightly hollowed in its upper idoi tion for the accom- 
modation of the attachment of the tibialis anticus muscle, while below ' 
it turns forward and becomes broad and supjioits the tendons of the 
extensor muscles as they pass to the foot The exte^ nal boi dei is turned 
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PLATE 


Figrure 1. 


The fascia lata ov cr the gluteal and femoral regions, with the superficial vessels and nerves, as seen upon the removal 
of the skin and superficial fascia from the posterior surface of the right hip and thigh On the left, the deep fascia Is 
removed to display the superficial muscles in these regions 


1 The gluteus maximus muscle 

2 Branches of the small sciatic nerve 

3 The fascia lata 

4 Branches of the first perforating artery 
6 The small sciatic nerv e 

6 The vastus esteruus muscle 

7 The biceps muscle 

8 The femoral artery 

9 The internal popliteal nerve 

10 The femoral v ein 

11 The superior external articular artery 

12 The plantaris muscle 

13 The external popliteal nerve 

14 The msertion of the tendon of the biceps muscle 

15 The adductor magnus muscle 


16 The gracilis muscle 

17 The semi tendinosus muscle 

18 The semi membranosus muscle 

19 The superior Internal articular artery 

20 Branches of the small sciatic nerve 

21 The external saphenous nerv e 

22 The external saphenous vein 

23 Branches of the small sciatic nerve 
21 The internal saphenous vein 

25 The fascia lata ov er the popliteal space 

26 The fascia lata over the gluteus maximus muscle 

27 Branches of the external cutaneous nerv e 

28 The fascia lata 

29 Branches of the small sciatic nerve 


Figure 2. 

Deeper dissections of the buttocks and thighs, showing the relotions of the external rotator muscles of the thigh, 
the branches of the gluteal and sciatic vessels, and the sciatic nerves, also the hamstring muscles and the relations of 
the parts in the popliteal space 


1 The gluteus medius muscle 

2 The gluteus maximus muscle reflected 

3 Branches of the left gluteal artery, vein, and nerve 

4 Branches of the left sciatic artery and vein 
6 Bursa over the great trochanter 

6 The great sciatic ligament 

7 The arteria comes nervi ischiatioi 

8 The small sciatic nerve drawn outward 

9 The ischial ongm of the biceps muscle drawn outward 

10 The fascia lata 

11 The external saphenous vein (unusually high in this 

case) 

12 Branches of the middle perforating artery 

13 The great sciatic nerve abov e its division 

14 The external pophteal nerve 

15 The femoral artery 

16 The femoral vein 

17 The plantaris muscle 

IS The infenor external articular artery 

19 The gastrocnemius muscle 

20 The adductor magnus muscle 
21. The left semi tendinosus muscle 

22 The gracilis muscle 

23 Branches of the middle perforatmg artery 

24 The internal pophteal nerve 

2 j The left semi membranosus muscle 


26 The inferior internal articular artery 

27 The external saphenous vein 

28 The right semi tendinosus muscle 

29 Branches of the middle perforating artery 

30 The annstomotiea magna artery 

31 The right semi membranosus muscle 

32 The internal popliteal nerve 

33 The articular and sural arteries 

34 Branches of the right gluteal artery 

35 The gluteus minimus muscle 

36 The gemelli and obturator internus muscles 

37 The right sciatic arterj 

38 The pyriformis muscle 

39 The quadratus femoris muscle 

40 The cut attachment of the gluteus medius muscle 

41 The great sciatic nerve 

42 The cut attachment of the gluteus maximus muscle 

43 The adductor magnus muscle 

44 The vastus extemus muscle 

45 The great sciatic nerve 

46 The fascia lata 

47 The biceps muscle 

48 The external pophteal nerve 

49 The popliteal vein 
60 The popliteal artery 

51 The external saphenous nerve 



,4^~';aBKisN,r 

-k- ' - i 









THE REaiON OF THE LEG 


297 


toward the fibula, and extends nearly the whole length of the bone It 
IS very sharp, especially at the middle, and gives attachment to the inter- 
osseous membrane The posterioi surface, immediately below the inser- 
tion of the popliteus muscle (page 291), jiresents an obhque hue for the 
origin of pait of the soleus muscle, and hence it is also called the hnea 
solea Lowei down the shaft this surface affords attachment to the 
tibialis posticus and flexor longus digitoium muscles The medulla') y 
foiameii of the tibia is just below the oblique line, and the canal from 
it leads obliquely downward. The %'ute))ial holder extends from the 
internal tuberosity to the internal malleolus, and gives attachment from 
above downward to some of the fibies of the popliteus, soleus, and flexor 
longus digital um muscles. 

The lower end of the tibia gradually expands into a quadrilateral 
mass, from which a strong piocess projects on the inner side, consti- 
tuting the internal malleolus Upon the posterior border of this process 
there is a gioove for the tendon of the tibialis posticus muscle Infe- 
iioily the lower extremity presents a quadiate articular surface for the 
astragalus It is concave fiom before backward and slightly convex 
transversely, widei in front than behind Its anterioi edge presents an 
obtuse ridge which is depiessed for the attachment of the capsulai liga- 
ment of the ankle-joint, and there is frequently a notch into which 
the neck of the astragalus is received in extreme flexion of the foot 
The posterior edge is provided with a similar ndge, which is slightly 
grooved for the tendon of the flexor longus hallucis muscle Exter- 
nally, the articular surface is depiessed for the adjacent lower end of 
the fibula, to which it is connected by the infer loi tibio-fibulai liga- 
ments Internally, the internal malleolus descends below the level of 
the ankle-joint, and is prominently convex and subcutaneous, forming a 
conspicuous landmark The internal malleolus descends farther in front 
than behind 

The fibula {jperoneal or sylint hone) is very vauable in the contour 
of its surfaces, and is the most slender of all the long bones of the 
skeleton Its length about equals that of the tibia, hut, as its upper 

end is articulated with the outer tuberosity of that bone below the level 
VoL II — 38 
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of the knee-joint, its lowei end, forming the external malleolus, projects 
consideiably below the internal malleolus, foimed by the lower end of 
the tibia The wppei end of the fibula expands from the shaft into an 
irregularly quadrate mass, called the head, which upon the uppei and 
innei suiface is provided with an oblique oval facet for articulation 
with the coriesponding facet on the tibia A conical eminence, the 
styloid piocess, projects upwaid from the outei and back part of the 
head, and affoids attachment to the external lateral ligaments of the 
knee and the biceps femoiis muscle (page 263) This process is an 
important landmark, as it can always be felt through the skin It is 
about on a level with the tubercle of the tibia The ciicumference of 
the head is roughened and gives attachment to the anteiwr supeiior 
tibio-fibular ligament and the uppei part of the peroneus longus muscle 
in front, and to the posteiioi supeiior tibio-fibulm ligament and some of 
the outer fibres of the soleus muscle behind The shaft of the fibula 
usually presents a rounded external surface throughout its extent, while 
internally theie are three vaiiably-developed ridges between which the 
bone IS flattened oi giooved for the origins of muscles The anteiioi 
iidge gives attachment to the anterioi tibial fascia, the middle ridge to 
the inteiosseous membrane, and the posterior iidge to the septum which 
separates the peronei muscles from the flexor muscles The formation 
of the surfaces and iidges of the fibula renders it peculiarly subject 
to the action of the muscles to which it gives origin, so that there are 
often differences in the two fibulae of the same skeleton The nutrient 
foramen of the fibula is usually found at the middle of the posterior 
suiface, and is directed obliquely downward The lower fourth of the 
shaft is twisted, causing the lowei end, or external malleolus, to appear 
directed a little forward at the ankle The external malleolus presents 
a slight convex suiface or facet internally for articulation with the as- 
tragalus, above which is another facet for the lower end of the tibia, 
the lough bone between the two articular surfaces affording attachment 
to the inferior tibio-fibulai ligaments At the lower and back pait of 
the external malleolus a deep fossa gives attachment to the posterior 
jiortion of the external lateral ligament of the ankle-joint The summit 
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of the external malleolus piojects downwaid as far as the level of the 
joint between the astragalus and the os calcis it is subcutaneous, and 
IS leadily distinguishable thiough the skin 

The mpetior tihio-jibular jo%nt is an arthrodial or gliding joint The 
facets on the two hones aie covered in the lecent state with caitilage, 
and aie lined with synovial membrane, which at its upper and hack 
pait sometimes communicates with that of the knee-joint The anterior 
superior tibio-fibulai ligament is composed of stiong fibres which pass 
from the external tibial tuberosity outwaid to the head of the fibula 
The posteiior supeiio^ ligament is behind the joint, under cover of the 
tendon of the popliteus muscle 

The Intel osseous membrane, or intet'osseous ligament, connects the con- 
tiguous boideis of the two bones of the leg It consists chiefly of 
fibres passing obliquely downward fiom the tibia to the fibula, which 
at inteivals aie lemfoiced by fibies crossing in the opposite direction 
It IS bioadei above than below, coiiesponding to the shape of the 
intei osseous space In the upper pait of the sjiace the membrane is 
wanting, so that there is an oval opening foi the tiansmission of the 
anteiioi tibial arteiy, tliiee centimetres, oi about an inch and a quaiter, 
below the head of the fibula (page 307) In the lowei pait theie is 
a smallei opening for the anteiioi peroneal artery, and the membrane 
IS pierced here and there thioughout its extent by small vessels 

The lower extiemities of the tibia and fibula are connected by the 
infemor tibio-fibulai joint The opposing aiticulai surfaces are roughened, 
except to a small extent at their lowest paits, wheie they are smooth and 
covered with caitilage which is continuous with that of the ankle-joint 
This, like the upper joint between these bones, is an aithiodial joint, 
and its surfaces aie coveied with a synovial membrane which is derived 
from the ankle-joint below it The ligaments of the lower joint are 
especially strong The inferior interosseous ligament is a specialized por- 
tion of the geneial ligament of that name, occupying the inteiosseous 
space It connects the tibia and fibula immediately above the lower 
aiticulation Its fibies aie veiy stiong The anterior infemor tibio- 
fibular ligament is broader below than above, consisting of fibres which 
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pass obliquely downward and outwaid It is partly in contact with 
the aiticulai surface of the astiagalus The loostenor %nfenor ligament 
IS naiiowei than the anteiioi, its fibies passing horizontally fiom the 
external malleolus to the border of the tibia behind the aiticulation. 
The lowest pait of the posteiioi ligament is called the tiansveise liga- 
ment Usually it may be demonstrated as a nairow band stretching across 
the back of the joint It piojects somewhat below the inferior bordeis 
of the bones, and is important on account of its remaikable elasticity 

Although the movements peimitted by the ai ticulations between the 
bones of the leg aie veiy slight, they are of exceeding impoitance 
The fibula is the movable bone The uppei joint enables the head of 
the fibula to glide just sufficiently to save the slender shaft fiom the 
effects of pressure or shocks tiansmitted fiom below, and the intei osseous 
membrane subserves the same puipose, although its chief function is to 
affoid attachment to the muscles, sepaiating those in fiont from those 
on the back of the leg The lower joint, through the elastic piopeity 
of the tiansverse ligament, allows a slight sepaiation oi yielding between 
the lower ends of the bones in severe stiain, and the infeiior intei- 
osseous ligament acts somewhat like a pad between the bones, as ivell as 
a connecting band 

The existence of two distinct bones with a consideiable space between 
them through the entiie length of this pait of the lowei limb pioduces 
the bieadth characteiistic of the human leg, which is in stiiking contiast 
to the coi responding part of the limbs of animals 

The sw face-form of the leg is due chiefly to the tibia, which is so 
laigely subcutaneous, but it is also much influenced by the piesence of 
the fibula, notwithstanding that it is almost wholly coveied by the mus- 
cles of the legion The anterioi border of the tibia, commonly called 
the shin, as well as the internal suiface, can be felt from below the knee 
to the innei ankle It should be remembered that the shin is cuived 
outward above and inwaid below, as the natural contoui is of gieat use 
in deteimining the nature and condition of a fiactuie The head of the 
fibula can always be distinguished, as already stated, and the lowei por- 
tion of the shaft of the fibula can be felt down to the outer ankle 
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Wlien the tibialis anticus muscle is in action it pioduces a bulge between 
the two bones, while a slight fuirow is noticeable between it and the 
adjacent exteusoi communis digitorum muscle to the outer side In the 
uppei pait of the leg, when these muscles aie well developed, this furrow 
IS veiy maiked, and is a guide to the anterior tibial aitery (page 307) 
111 the lower part of the leg the muscles become tendinous (Plate 92, 
Fig 1), and the tendon of the extensoi longus hallucis muscle when in 
action can be felt in the continuation of this furrow. The muscular 
mass upon the back of the leg forming the calf is peculiar to the erect 
position, and the superficial paits of the soleus and gastrocnemius mus- 
cles aie especially distinguishable when the body is raised upon the toes, 
the diffeience between the two heads of the latter muscle being thus ren- 
deied consjucuous The inner head always descends lower and is laiger 
than the outer 

The suiface-maikings depending upon the malleoli and the tendons 
in relation to them are desenbed with the legion of the ankle and the 
foot (page 337) 

The skin over the leg is more generally closely connected with the 
deepei fascia than is the case with that over the thigh Over the slim 
and the internal surface of the tibia it is separated from the bone only 
by the subcutaneous fascia and periosteum, and consequently blows or 
contusions upon these parts of the leg are associated with much pain 
and with more or less abrasion of the skin The haiis on the leg are 
diiected downwaid and inwaid, and are larger than those on the thigh, 
especially on the innei surface 

The supeificial veins and cutaneous nerves of the leg are exposed 
upon removal of the skin (Plate 90, Fig 1, and Plate 93, Figs 1 and 4). 
They aie within the layers of fatty and connective tissue which compose 
the supeificial fascia The long or internal saphenous vein commences 
at the inner side of the dorsal venous arch of the foot, and ascends m 
front of the lunei ankle (Plate 90, Fig 1, No 7) along the inner 
side ot the leg, in company with the long saphenous nerve, to the knee 
(page 285) It receives numerous tributaries, both superficial and deep, 
throughout its course This vein wheie it crosses over the inner ankle 
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offeis a safe place foi venesection The shoit or external saphenous vein 
arises fiom the outer side of the doisal venous aich of the foot, and, 
passing behind the outei ankle, ascends along the outei boidei of the 
tendo Achillis ovei the back of the calf of the leg, in company with 
the external saphenous neive (Plate 93, Fig 1, No 11) It finally 
pieices the deep fascia (page 286) at the lower part of the popliteal 
space, to end in the popliteal vein This vein communicates with the 
deep veins behind the outei malleolus and leceives numerous tributary 
veins from the back of the leg Before peifoiating the popliteal fascia 
the external saphenous vein usually communicates by one or moie large 
branches with the internal saphenous vein Owing to the compaiatively 
gieat length of the supeificial veins of the leg and to the laige amount 
of blood which then valves have to support in the veitical position, they 
are very commonly affected with vaiiees The usual position of the 
commencement of this condition is at the junction of the deep with the 
superficial veins, wheie the blood from the deeper stiuctuies is forced 
by the contraction of the muscles into the supeificial veins, which, being 
outside of the deep fascia, are not influenced by muscular contraction 
Undoubtedly vaiicosed veins of the leg are often due to compiession of 
the iliac veins within the pelvis, which causes a stasis of the blood in 
their tributaries, and any tight constriction habitually employed, such as 
that of bands or garters, may produce the same effect upon the internal 
saphenous vein The constricting effect upon the exteinal saphenous 
vein as it penetrates the popliteal fascia has alieady been refeired to 
(page 286) It should be noted in this connection that the pain com- 
plained of by those suffering from varicosed veins of the leg probably 
depends upon the piessure of the distended saphenous veins upon the 
sensory neives by which they aie accompanied 

The skin on the back and outer suiface of the uppei part of the 
leg IS supplied by cutaneous neives deiived from the peioneal neive 
(page 286) The musculo-cutaneous hianch of the peioneal neive pieices 
the deep fascia about the lowei thud of the outer side of the leg 
(Plate 93, Fig 4, No 1), and descends over the front of the ankle, 
where it divides into two blanches, which are distiibuted to the skin of 
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the foot and toes (page 343). Upon the upper and mnei part of the 
leg the skin is supplied by the %nteinal cutaneous neive, which commu- 
nicates with the internal saphenous neive The latter becomes subcuta- 
neous between the tendinous expansions of the sartorius and gracilis 
muscles on the innei side of the knee, where it comes in close i elation 
with the internal saphenous vein (Plate 90, Fig 1, No 5). It descends 
with the vein, giving off branches on each side all the way to the 
inner side of the gieat toe The patellai plexus of nerves is foimed by 
branches of the internal, middle, and external cutaneous neives, with 
the patellar bianch of the internal saphenous nerve (page 285) 

The skin over the calf of the leg is supplied by the small sc%at%c 
neive above, and by the short saphenous nerve below The latter is 
deiived fiom the pojiliteal neive (page 287), and passes between the 
heads of the gastrocnemius muscle to the middle of the back of the leg, 
wheie it pierces the deep fascia and continues down the leg in company 
with the external saphenous vein On the calf the external saphenous 
neive joins the peioneal nerve by the commumcans peronei nerve 

The supeificial lymphatic vessels of the leg aie veiy large, and, arising 
from a plexus on the dorsum of the foot beneath the venous arch, pass 
upwaid and inwaid, mostly over the surface of the tibia, towaid the 
internal saphenous vein, with which they ascend. Upon the back of the 
leg the lymphatic vessels accompany the external saphenous vein, and 
occasionally there is a lymphatic gland situated over the opening for the 
vein in the popliteal fascia 

The deep fascia of the leg is continuous with the fascia lata above 
It forms a film investment, being especially strong about the knee, where 
it is attached by its deeper fibres to the heads of the tibia and fibula, 
and, being connected on the inner side with the tendinous expansions of 
the saitorius, giacilis, and semi-tendinosus muscles, and upon the outei 
with the tendon of the biceps and the vastus externus as well as tlie 
ilio-tibial band, it is rendered tense when these muscles are in action 
In the middle of the leg the deep fascia is attached to the ciest of the 
tibia, and from its under surface expansions pass to the anterior and 
external borders of the fibula As in the forearm, the deep fascia 
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forms sheaths for the structures which it encloses, and affoids oiigin 
for the outei fibres of the muscles, on account of which its dissection 
fiom the muscles in the upjier jiait of the leg is especially difficult 
At the hack of the leg the deep fascia is not so thick as it is in fiont, 
and an exiiansion fiom it extends beneath the gastiocnemms and soleus 
muscles, separating them from the deeper layei of muscles. The septa 
from the deep fascia between the muscles, both upon the anterior and 
innei parts of the leg (Plate 92, Fig 1) and upon the outei pait 
(Plate 91, Fig 5), are not so distinct that they can be relied ujicn as 
guides to the vessels in operating, owing to the intimate association of 
the muscle-fibres with their sheaths In the lower part of the leg 
toward the ankle the dee]! fascia is reinforced by numerous arching oi 
transverse fibres, forming the strong anmilar ligaments which serve to 
confine the tendons in this situation. These are desciibed with the 
ankle (page 345) 

The muscles’ on the front of the leg (Plate 92, Fig 1) are the 
tibialis anticus, the extensor longus digitoium, the peroneus teitius, and 
the extensor piopiius or longus hallucis The tibialis anticus muscle 
arises from the lower part of the outer surface of the head of the 
tibia and the upper two-thirds of the outer side of the shaft, from the 
interosseous membrane, from the fascia which covers it, and from the 
adjoining intermuscular septum. The fibies converge to a strong fiat 
tendon which begins on the fiont of the muscle about the lower thud 
of the leg (Plate 92, Fig 1, No 11) and descends obliquely ovei the 
fiont of the ankle through the innermost compaitment of the anteiioi 
annular ligament to the inner side of the foot It expands to be in- 
serted into the internal cuneiform bone and the base of the metatarsal 
bone of the gieat toe The sheath of the tendon is surrounded by a 
long synovial buisa beneath the anteuoi annular ligament, which ex- 
tends to within two and a half centimeties, or about an inch, of its 
insertion This muscle is supplied by the anterior tibial nerve Its 
action serves to flex the ankle and to evert the foot When the foot 
is the fixed point, as in standing, it assists m balancing the body at 
the ankle 
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The extensor longus digrtoiv/m muscle aiises from the outei tuberosity 
of the tibia, supeificially to the tibialis anticus, fiom the upper three- 
fouiths of the anteriQi suiface of the tibia, from the interosseous mem- 
brane, and fiom the overlying fascia and adjacent intermuscular septa 
Its fibres teiminate m a pennifoim manner upon a long tendon which 
begins on the anterior suiface of the muscle and descends in fiont of 
the ankle through the outei most compartment of the anterior annular 
ligament Here the tendon divides into four slips, which pass over the 
doisum of the foot and aie inserted into the second and third phalanges 
of the four outer toes Each of these tendons expands over the base 
of the coriesponding first or proximal phalanx into an aponeurosis, on 
the outei side of which it is joined by a tendon of the extensor bievis 
muscle The dorsal aponeurosis of each toe (page 347) divides into 
three bands at the articulation between the first and second phalanges ; 
the middle band is inseited into the base of the second phalanx; and 
the two lateial bands pass on and converge to unite and be inserted 
into the base of the thud or distal phalanx 

The peioneus tertius muscle is a specialized portion of the pieceding 
muscle Its fibres arise from the lower fourth of the anterior suiface of 
the shaft of the fibula aud the contiguous part of the interosseous mem- 
brane, and from the septum between it and the peroueus bievis muscle 
The tendon of the peioiieus teitius passes with the other tendons under 
the anterior annular ligament, and expands to be inserted into the dorsal 
suiface of the base of the metatarsal bone of the little toe (Plate 94, 
Fig 7, Ho 4) The fleshy portion of this muscle is not sejiaiable from 
the rest of the extensor longus muscle, and it is not always present 
Both the extensor longus aud the peroneus tertius receive their nerves 
fiom the anterior tibial nerve (Plate 93, Fig 3, Ho 9) As the ten- 
dons 23ass beneath the annular ligament they are surrounded with syno- 
vial membrane, which is prolonged for a short distance along each of 
them There is also usually a large bursa between the extensor tendon 
and the outer part of the astragalus The extensor longus digitorum, 
besides extending the toes, extends the ankle-joint The peioneus tertius 
extends the foot and i arses its outei bolder The latter muscle acting 
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PLATE 90 


Figure 1. 

The skin removed from the inner side of the right knee, leg, end foot to show the supcrfloiol veins and nerves 


1 The internal cutaneous nerve 

2 The internal saphenous vein 

3 Cutaneous branch of the internal superior articular 

artery 

4 The patellar branch of the internal saphenous nerve 

5 The internal saphenous nerve below the knee 


6 Fascia over the shaft of the tibia 

7 The internal saphenous nen e at the middle of the leg 

8 The internal calcaneal nerve 

9 The communicating branch of the internal saphenous 

nen e with the musculo cutaneous nen e 


Figure 2. 

Dissection of the inner side of the right knee with the leg extended 


1 The internal saphenous nerve 

2 The msertion of the tendon of the sartonus muscle 

3 Cutaneous branch of the internal superior articular 

artery 

4 The popliteal artery and vein 

5 The anastomotica magna artery 


6 The aponeurotic expansion from the adductor magnus 

muscle 

7 The vastus intemus muscle 

8 The internal saphenous nerve 

9 The internal saphenous v eln 

10 The gracilis muscle 

11 The sartonus muscle 


Figure 3. 

Dissection of the inner side of the right knee with the leg in the position of semi flexion 


1 The patella 

2 The head of the tibia 

8 The internal condyle of the femur 

4 The ligamentum patellae 

6 The internal lateral ligament of the knee joint 

6 The insertion of the tendons of the sartonus, gracilis, 

and semi tendmosus muscles 

7 The pophteal artery and vein 


8 The anastomotica magna artery 

9 The vastus intemus muscle partially dissected to show 

its nerves 

10 The aponeurotic sheath (called Hunter’s canal) 

11 The internal saphenous vein draun down 

12 The internal saphenous nerve 

13 The sartonus muscle 

14 The gracilis muscle 


Figure 4. 

Dissection of the inner side of the right knee with the leg flexed at a right angle 


1 The patella 

2 The articular branches of the anastomotica magna 

artery 

3 The articular cartilage over the lower end of the femur 

4 The popliteal artery and vein 

5 The internal lateral ligament of the knee joint 

6 The internal semilunar cartilage of the knee joint 

7 The head of the tibia 

8 The tendon of the sartonus muscle 

9 The ligamentum patellie, or anterior ligament of the 

knee joint 

10 The pophteal artery at its bifurcation 


11 The internal saphenous nerve below the knee (drawn 

forward) 

12 The shaft of the femur 

13 The femoral artery and vein exposed by opening 

Hunter’s canal 

14 The layer of the aponeurotic sheath drawn upward 

by a hook 

15 Branch of the internal sural artery 

16 Fascia over the inner head of the gastrocnemius 

muscle 

17 The sartonus muscle 

18 The gracilis muscle 
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with the tibialis anticus serves to raise the foot, and thus performs an 
impoitant part in progression 

The extensor longus hallucis muscle is paitly concealed between the 
tibialis anticus and the extensor longus digitorum It arises fiom the 
inner bolder of the fibula and the adjacent interosseous membrane in 
the middle of the leg The fibres teiminate in a penniform manner on 
the tendon, which passes beneath the annular ligament, surrounded by a 
special synovial membrane, and is finally inserted into the base of the 
second, or ungual, phalanx of the great toe (Plate 92, Fig. 1, No 10, 
and Plate 94, Fig 6, No 14) It is supplied by the an tenor tibial 
nerve. It serves to extend the great toe, and can be recognized, when 
in action, both on the dorsum of the foot and at the ankle The exten- 
sor hallucis muscle crosses the anteiior tibial vessels and neive near the 
flexuie of the ankle, so that they are usually at the inner side of its 
tendon above, and at the outer side below (Plate 92, Fig 1). 

The anterior tibial artery aiises from the popliteal artery (page 
288), at the lower bordei of the popliteus muscle, and passes to the 
fiont of the leg above the interosseous membiane, thiee centimetres, or 
about an inch and a quarter, below the head of the fibula It then 
descends close upon the anterior surface of the interosseous membrane, 
being placed deeply between the tibialis anticus and extensor longus 
digitorum muscles, which must be carefully separated and drawn aside 
to expose it (Plate 93, Fig 3, No 1), when it will be seen with its 
venae comvtes and the anterioi tibial nerve. About the junction of the 
middle with the lower thud of the leg the artery becomes more super- 
ficial, and, passing along the front of the tibia between the tendons of 
the tibialis anticus and extensor longus hallucis muscles, is continued 
beneath the anterior annular ligament over the doisum of the foot as 
the dorsalis pedis aitery (page 343) The branches of the anteiior tibial 
aiteiy aie the recurrent tibial, muscular, and malleolar arteries 

The lecuiient tibial aitery arises from the mam vessel before it 
leaches the front of the leg It ascends behind the popliteus muscle 
close by the outer side of the head of the tibia, to anastomose with the 
infeiioi external aiticulai arteiy and with the anastomotica magna This 
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vessel also supplies the upper pait of the peroneus longus muscle by a 
blanch called the superior jibular This arteiy is impoitant for the pait 
it plays in establishing the collateral circulation after ligation of the 
femoral artery foi popliteal aneuiism There aie about twelve muscular 
aiteries given off from either side of the an tenor tibial, which pass trans- 
versely into the anterior group of muscles (Plate 93, Fig 3) There is 
usually a perforating anteiior recurient blanch, which passes tlnough the 
origin of the extensor digitorum muscle, seven and a half centimetres, 
or about three inches, below the tibial tubeicle, which may seive as a 
guide to the anterior tibial arteiy in the uppei part of its couise, while 
another perforating branch sometimes comes foiward between the tendons 
of the tibialis anticus and extensor hallucis below, and may serve the 
same purpose 

The malleolar aiteries are given off above the ankle The external is 
the larger, and passes beneath the tendons of the extensor longus digi- 
torum and peroneus teitius to the lete on the outer ankle, with blanches 
from the external tarsal and peroneal arteiies (Plate 93, Fig 3, No 14) 
The internal passes beneath the tendons of the extensor hallucis and 
tibialis anticus and forms a similar rete on the inner ankle with blanches 
from the posterior tibial and internal tarsal arteries The malleolar 
arteiies supply the ankle-joint and the sheaths of the tendons about it 
Just above the origin of the external malleolar aiteiy theie is a com- 
municating arteiy which pieices the intei osseous membrane and connects 
the anterioi tibial with the peioneal aitery The anteiior tibial artery 
IS accompanied by two deep veins, the venae comites, which aie connected 
by venous links across the arteiy at frequent intervals and join the pop- 
liteal vein The anteiioi tibial neive, which is a branch of the j^eioneal 
neive (page 287), is in lelation to the arteiy at first upon its outer or 
fibulai side, then passes in fiont of it, and beneath the annulai liga- 
ment IS again situated upon the outei side (Plate 93, Fig 3, No 15) 
The line of leference foi the anteiior tibial aiteiy may be diawn 
fiom the outer tuberosity of the tibia to the middle of the ankle-joint 
An incision made parallel to the fibulai border of the crest of the 
tibia, and two centimetres, or about three-quai ters of an inch, fiom it. 
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Will correspond, pretty closely to tlie septum between tbe tibialis anticus 
and extensor digitoium muscles This septum is indistinct, as already 
stated, and it is a waste of time to look foi it when seeking to place 
a ligatuie about tbe aiteiy. In suck an opeiation it is essential that 
tbe incision should be long enough (about four inches) to enable the 
opeiator to distinguish the sheath of the vessels and the i elation of the 
anteiior tibial nerve. 

The collateral circulation after ligation of the anterior tihal arteiy 
is established by the muscular blanches and the anastomoses between its 
empty branches with the anteiior peioneal and posteiior tibial aiteiies, 
also by the communicating arteiy which connects the doisalis pedis 
aitery with the external plantai in the foot 

The anterior tibial nerve is deiived, in common with the musculo- 
cutaneous nerve, fiom the peroneal nerve. It passes forward and inward 
through the substance of the peroneus longus muscle and beneath the 
extensor longus digitorum muscle to the outer side of the anterior tibial 
artery, which it accompanies, as above described This nerve gives off 
a recurrent aiticuhr branch close to the knee, supplies all the extensor 
muscles on the front of the leg, and at the ankle gives off the anterior 
articular branch before it passes under the anterior annular ligament 
Its distribution on the foot is particularly described on page 343 

The muscles on the outer side of the leg are the peioneus 
longus and the peroneus brevis (Plate 91, Fig 5). The peroneus longus 
muscle IS the more superficial of the two, and arises from the outer sur- 
face of the head of the fibula and the upper portion of the shaft below 
it to a variable extent, fiom the overlying deep fascia, and from the 
adjacent intermuscular septa Its tendon descends, after receiving the 
fibres, m a penniform manner, and accompanies the tendon of its fellow- 
muscle m a common fibrous canal behind the external malleolus (Plate 
94, Fig. 7, No 8), which it grooves, and after passing over the outer 
side of the os calcis it leaves the tendon of the peioneus bievis and 
passes through a separate canal on the under suiface of the cuboid bone 
(Plate 94, Fig 3, No 13), whence it crosses the sole of the foot ob- 
liquely, to be finally inserted into the outer side of the base of the fiist 
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metatarsal bone of the great toe, and usually into the internal cuneiform 
bone The tendon of this muscle as it passes through the seveial bony 
giooves and aponeuiotic canals is suiiounded by synovial membiane It 
IS also thickened in i elation to the malleolus, as well as wheie it changes 
its diiection to pass acioss the sole of the foot, and at the lattei point 
theie IS generally a sesamoid bone developed in the tendon It should 
be noted that the uppermost fibies of the peioneus longus are frequently 
attached to the external lateral ligament of the knee, which is regaided 
as the femoral oiigin of the muscle It is supplied by the peroneal 
nerve, which pierces the muscle about tlnee centimetres, or an inch and 
a quaiter, below the styloid process of the fibula 

The peyonem hevis 7nuscle aiises fiom the lowei two-thirds of the 
outer surface of the fibulai shaft, beneath the peioneus longus It tei- 
minates in a tendon, which passes behind the external malleolus thiough 
the same canal with the othei muscle, and sepaiates fiom it at the 
outside of the os caleis to be inserted at the back of the taisal end of 
the metatarsal bone of the little toe (Plate 94, Fig 7, No 8) Fiom 
the inseition there is commonly a slip of the tendon which continues 
on and, pieicing the tendon of the peionetcs teihus, blends with the 
dorsal aponeurosis of the little toe This tendon raiely has any fleshy 
portion, but it is sometimes designated as the peioneus qmnh d%gih 
muscle The peroneus bievis receives its neive fiom the musculo-euta- 
neous nerve 

The action of the peronei muscles raises the outei border of the foot, 
thereby assisting in throwing the chief pait of the weight on the ball of 
the great toe They also serve, when acting fiom the foot, in balancing 
the body on one leg Excessive action of these muscles pioduees the 
distortion of the foot outward called tahpes valgus (page 357), when in 
ordei to bring the foot into pioper position the tendons of the peronei 
generally lequiie division 

The muscles of the back of the leg aie arranged in two layers, 
which aie separated by the transverse aponeurosis (page 304) The 
superficial layei, constituting the calf of the leg, consists of the gastioc- 
nemius, plantaiis, and soleus muscles 
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The gastt ocneTmus 'muscle arises by two strong heads fiom the area 
of bone above the outei and inner condyles of the femur The lateial 
poitions of each head are tendinous, but the paits which aiise fiom the 
supia-condyloid iidges boi dering upon the popliteal space aie chiefly 
composed of musculai fibies The innei head is largei, longei, and 
more muscular than the outer, and they both broaden as they descend 
independently until they terminate below the middle of the leg on the 
commencement of the tendo Achillis Theie is a bursa between the 
oiigiii of the mnei head and the back of the femui, which commonly 
communicates with the knee-joint, and sometimes another bursa is inter- 
posed between its innei border and the tendon of the semi-membranosus 
muscle At the origin of the outer head theie is not unfiequently 
either a sesamoid cartilage or a sesamoid bone The outei head is in 
contact with the tendon of the bicejis muscle and the peroneal nerve, 
the inner head, with the tendons of the semi-membranosus and semi- 
tendmosus muscles The sural vessels and neives, which are respectively 
blanches of the popliteal aiteiy and popliteal neive, enter each head 
toward the middle of the popliteal space When the gastrocnemius is 
divided transversely about its middle and reflected (Plate 92, Fig 2, 
No 7), its deeper surface, as well as the contiguous surface of the 
soleus muscle, will be seen to be covered with a glistening aponeurosis, 
and the long, white, narrow tendon of the plantaris muscle will be 
noticed passing along the inner border of the gastrocnemius tendon 
The plantams muscle is the analogue of a similar muscle which is 
especially developed in the beai and other plantigrade animals It is 
often wanting in man, but when present it arises from the outer supra- 
condyloid iidge, above and internally to the outer head of the gastroc- 
nemius, and from the capsule of the knee-joint The fleshy portion of 
the muscle rarely exceeds five centimetres, or two inches, in length, and 
teimniates in a long, thin tendon which descends from without inwaid 
between the gastrocnemius and soleus muscles to the inner side of the 
tendo Achillis, to be inserted at the inner and back part of the os 
calcis It IS supplied by a branch of the popliteal nerve 

The soleus is a bioad, flat muscle, lesembling the shape of a sole-fish. 
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•wlience it has leceived its name It aiises by tendinous fibres flora the 
head and upper poition of the posterior suiface of the fibula, fiom the 
aponeurotic arch over the posteiior tibial vessels and neive, fiom the 
oblique line on the tibia below the popliteus muscle, and from a variable 
extent of the innei boidei of the shaft of the tibia The muscular 
fibies bulge lateially beyond the holders of the gastrocnemius, and aie 
airanged in short oblique fascicles passing to the supeificial aponeurotic 
expansion, which forms below a nairow tendinous layei and blends with 
the tendon of the gastrocnemius to foim with it the tendo Achillis The 
soleus receives its blood by blanches fiom both the posterioi tibial artery 
and the peroneal arteiy Its neive is a biauch of the popliteal, and 
enteis the uppei pait of the muscle (Plate 92, Fig 2, No 14) 

The tendo Achillis is the stiongest of all the tendons in the body 
It is inserted into the lower and back part of the os calcis, and measuies 
eleven centimetres, or about foui and a half inches, in length, two cen- 
timetres, or three-fourths of an inch, in breadth, at the narrowest part 
(four centimetres, or one and a half inches, above the heel), and six 
millimetres, or one-fourth of an inch, in thickness The tendon expands 
somewhat at its insertion, above which it is separated from the upper 
and back part of the bone by a synov%al hursa, and both the tendon 
and the surface of the bone are coated with a thin layer of fibro- 
cartilage which serves to diminish friction 

The action of the muscles of the calf and then common tendon is 
chiefiy to raise the body on the toes The aiiangement of their fibies 
into short fascicles and their peculiar insertion into the tendinous ex- 
pansions lender the muscles capable of powerful contiaction, while the 
insertion of the tendo Achillis, and the attachments of the two heads 
of the gastrocnemius muscle, by passing over the ankle and the knee, 
give that muscle the power of bending one of these joints while it 
flexes the other, as in walking If acting from the heel, as in stand- 
ing, the gastrocnemius assists in maintaining the leg perpendicularly 
upon the foot, and thus in balancing the body. 

It IS noteworthy that the tibial oiigin of the soleus muscle is found 
only in man and in several of the anthiopoid apes It should be re- 
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membered that the posteiioi tibial arteiy can be reached only by re- 
flecting the tibial origin of the soleus, and that the peioneal aiteiy 
can be leached only by leflecting its fibular oiigin 

Upon lemoval of the supeifleial muscles from the back of the leg, 
the transverse expansion of the deep fascia (page 305) is bi ought into 
view, covering ovei the deepei muscles and the posteiior tibial and 
peroneal vessels, with their accompanying nerves The connection of 
this tiansverse fascial septum of the leg with the popliteal fascia, as well 
as with the fascia lata of the thigh, and through that with the fascia 
lining the pelvic cavity, is of gieat mteiest, as it affords a loute by 
which pus from an abscess occuiiing in one of the regions above may 
burrow as far as the calf of the leg In a subject brought to the 
author’s anatomical loom a gallon and a half of pus was evacuated 
thiough an incision made into the middle of the leg, which pioved 
upon dissection to have oiiginated from a fractuie of the lowei portion 
of the sacrum Investigation showed that the fiacture was caused by a 
blow leceived two months prior to the death of the individual, and that 
the natuie of the injury had not been suspected At the lowei fouith 
of the leg the transverse fascia increases greatly in stiength, is attached 
to the tibia and the fibula on eithei side, and towaid the ankle forms 
the internal oi deep posteiior annular ligament This selves to confine 
the several tendons, as well as the vessels and neives in then passage to 
and from the sole of the foot There is always a quantity of fatty 
tissue interposed between this deep annular ligament and the moie supei- 
ficial tendo Achillis, so that in the division of the latter foi lelief in 
cases of club-foot the important deeper stiuctuies are not endangered in 
the opeiation. 

The deep muscles of the back of the leg are the flexor longus 
digitorum, the flexor longus hallucis, and the tibialis posticus The 
flexor longus digitorum muscle aiises from the posteiior surface of the 
shaft of the tibia, commencing below the soleal line and extending to 
within ten centimeties, or four inches, of the ankle, and from the 
septum between it and the tibialis posticus muscle, the lattei extending 
sometimes acioss that muscle to the fibula The fibies terminate 
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tendon which is upon the tibial side of the muscle and descends to pass 
thiough a gioove behind the inner ankle (Plate 92, Fig. 3, No 24), 
where it occupies the second compaitment in the posteiioi annular liga- 
ment and IS covered by a special synovial sheath (Plate 94, Fig 5, 
No 13) As the tendon of the flexor longus digitorum enters the sole 
of the foot it receives, undei cover of the flexoi brevis digitorum muscle 
(page 349), a slip from the tendon of the flexoi longus hallucis, as well 
as the insertion of the flexor accessorius (Plate 93, Fig 2, No 18, and 
Plate 94, Fig 5, No 5), after which it sepaiates into four slips, which 
pass thiough the slips in the conesponding tendons of the flexor brevis 
to he inseited into the bases of the distal or ungual phalanges of the 
four outer toes The flexor longus digitorum is supplied by the poste- 
rioi tibial nerve 

The flexor longus hallucis muscle arises fiom the lowei two- thuds of 
the posterior surface of the shaft of the fibula, from the adjacent inter- 
osseous membiane, and fiom the septum sepaiatmg it from the peionei 
muscles, as well as the underlying sheath of the tibialis posticus muscle 
It enlaiges as it descends, and its fibies aie inserted in a pennifoim 
mannei into its tendon, which grooves the back of the lowei extiemity 

of the tibia, the back of the astragalus, and the sustentaculum tali 

(page 324), and extends along the inner boidei of the sole of the foot 
to be inserted into the base of the distal or ungual phalanx of the 
great toe The tendon is crossed by the tendon of the flexor longus 
digitorum, with which it is connected by a slip, as already described 
Each of the bony grooves through which the tendon of the longus hal- 
lucis passes IS conveited into an aponeuiotic canal by tendinous fibres, 
and each is lined by synovial membrane. The tendon acts in the line 
of the axis of the foot, and serves to raise the body on the gieat toe, 
being especially concerned in walking and lunning 

The tibiahs posticus muscle cannot be well seen without reflecting 

the former two muscles of the deep layer in this legion, as it is for 

the most part concealed by them (Plate 92, Fig 4, No 17) It arises 
fiom the upper and back part of the shaft of the tibia, exteinally to the 
flexoi longus digitorum, from the interosseous membrane, and from the 
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fibula upon the upper part of its inner suiface Some fibies also aiise 
fiom the deep transverse fascia and the intei muscular septa which sepa- 
late it fiom the adjoining mnscles Its tendon passes beneath that of 
the flex 01 longus digitorum and grooves the back of the internal mal- 
leolus, and IS enclosed in the inneimost compaitment of the annulai 
ligament, where it is surrounded by synovial membiane It descends 
over the inteinal lateial ligament of the ankle-joint, and upon reaching 
the sole of the foot is inserted into the lowei and back boideis of the 
scaphoid and internal cuneiform bones (Plate 94, Fig 5, No 7) In 
relation to the scaphoid bone the tendon becomes thickened, and usually 
contains a sesamoid caitilage From this pait offsets pass to the various 
tarsal and metatarsal bones The tibialis posticus is supplied by the 
posterior tibial neive, and its action is to flex the foot and turn it m- 
waid The tendon of this muscle should be caiefully examined as it 
passes to its insertion, since it frequently reqnires division foi the relief 
of talipes varus, when the tendon acts in conjunction with that of the 
tibialis anticus (page 305). The tendon of the tibialis posticus can be 
felt thiough the skin on strongly in veiling the foot, esiiecially if the 
efibit to produce inveision be resisted 

The lelative positions of the difieient stiuctures as they pass beneath 
the posterioi annular ligament are, from within outwaid, the tendons 
of the tibialis posticus, the flexoi longus digitoium, the posterioi tibial 
aitery and its venae comites, the posteiior tibial nerve, and the tendon 
of the flexor longus hallucis (Plate 94, Fig 5) 

The posterior tibial artery arises, in common with the anterioi 
tibial, from the popliteal aitery at the lower bolder of the jiopliteus 
mnscle It descends between the superficial and deep layers of the 
mnscles at the back of the leg, and is closely invested with the deep 
fascia At the inteival between the internal malleolus and the os calcis 
it curves to enter the sole of the foot, where it divides beneath the 
abductor hallucis (page 350) into the external and internal plantar arte- 
iies (Plate 93, Fig 2) Throughout its couise m the leg it rests upon 
the tibialis posticus, the flexor longus digitorum, the lower end of the 
tibia, and the capsule of the ankle-joint. 
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Figrure I. 


Superficial dissection of the outer side of the right knee with tlie leg e^ttended 


1 The fascia lata " 

2 The external cutaneous nerve 8 

S Tlie tendon of the biceps muscle 

4 The venous plexus about the patella 9 

5 The semi menibranosus muscle 

6 The pophteal artery and vem 


The external popliteal nerve 

Superficial branch of the external inferior articular 
artery 

Aponeurosis over the outer portion of the gastrocnemius 
muscle 


Fig^ure 2. 

Deep dissection of the outerside of the right knee with the leg extended 


1 The rectus muscle 

2 The vastus extemus muscle 

3 Superficial branch of the external supenor articular 

artery 

4 The insertion of the biceps muscle 


1 The biceps muscle 

6 The popliteal artery and vein 

7 The external popliteal nerve 

8 The fascia over the outer portion of the gastrocnemius 

muscle 


Fig^ure 3. 

Superficial dissection of the popliteal space of the right lower extremity 


1 The fascia over the semi membranosus muscle 

2 The internal saphenous vein 

8 The tendons of the internal hamstnng muscles 
4 The fascia over the inner head of the gastrocnemius 
muscle 

6 The external saphenous vem where it pierces the apo 
neurosis of the calf of the leg 


6 The external saphenous nerve 

7 The biceps muscle covered u 1th the deep fascia 

8 Branches of the small sciatic nerve 

9 The fascia over the outer head of the gastrocnemius 

muscle 

10 Cutaneous branch of the external popliteal nerve 


Figure 4. 

Deep dissection of the right pophteal space, showing the branches of the popliteal artery and the relations of the 
nerves to the tendons 


1 The semi tenduiosus muscle 

2 The semi membranosus muscle 

3 The popliteal artery and vein 

4 The internal superior articular artery 
6 The internal inferior articular artery 

6 The tendon of the gracilis muscle 

7 The internal sural artery 

8 The external saphenous vein emptying into the pop 

Iiteal vein 

9 The inner head of the gastrocnemius muscle 


10 The external saphenous vem and nerve 

11 The biceps muscle 

12 The external popliteal nen e 

13 The external superior articular artery 

14 The external inferior articular artery 

15 The external sural artery 

16 The external popliteal nerve In close relation to the 

tendon of the biceps muscle 

17 The outer head of the gastrocnemius mu'cle 

18 Cutaneous branches of the external pophteal nerve 


Figure 5 

The muscles on the outer side of the right leg and foot 


1 The semi membranosus muscle 

2 The external popliteal nerve 

8 The insertion of the biceps muscle 
4 The external popliteal nen e n here it pierces the mser 
tion of the peroneus longus muscle 

6 The outer portion of the gastrocnemius mnscle 
0 The peroneus longus muscle 

7 The peroneus bret is muscle 

8 The peroneus tertius mnscle 

9 The teiido Achillis 

10 The annular ligament 

11 The tendon of the peroneus longus muscle 

12 The tendon of the peroneus brevis muscle 
IS The tendon of the peroneus longus muscle 


14 The extensor brevis digitorum muscle 

15 The tendon of the peroneus brevis muscle 

16 The tendon of the peroneus tertius muscle 

17 The vastus externus muscle 

18 The aponeurotic cap of the knee 

19 The tibialis antious muscle 

20 The extensor longus digitorum muscle 

21 The extensor proprius haUuciS muscle 

22 The tendons seen through the anterior annular liga 

ment 

23 The tendon of the extensor proprius hallucis muscle 

24 The tendons of the extensor longus digitorum muscle 

25 The tendons of the extensor brevis digitorum muscle 
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The branches of the posterior tibial aitery are, besides numeious 
aiteries to the soleus, peionei, and deep muscles, the peioneal aiteiy, 
the nutiient artery to the tibia, the communicating aiteiy, and the in- 
ternal calcanean arteries 

The peioneal arteiy is the most important, being frequently as large 
as the posterioi tibial itself It arises two and a half centimetres, or 
about an inch, below the bifui cation of the popliteal arteiy, and passes 
along the interosseous border of the fibula, and then ovei the inferioi 
tibio-fibular joint, to the outer part of the os calcis, where it anastomoses 
with the malleolar and plantar arteries (Plate 92, Fig 4, No 9) In 
its course down the leg it furnishes twigs to the soleus, flexor longus 
hallucis, tibialis posticus, and peronei muscles, among which it is deeply 
embedded It also supplies the nutiient aitery to the fibula, as well 
as the anteiioi or peif orating peioneal arteiy, which passes thiough the 
interosseous membiane to the front of the lower part of the leg and 
joins in the external malleolar rete (Plate 93, Fig 3, No 12) The 
anteiior peroneal aitery in some bodies substitutes the anteiior tibial 
arteiy in the lowei part of its course The peioneal arteiy has vence 
eomites throughout its course (Plate 92, Fig 4, No 6) 

The nutiient arteiy to the tibia usually arises from the posterior tibial 
below the origin of the peroneal It is the largest artery to the shaft 
of a bone in the body It enters the medullary canal two and a half 
centimetres, or about an inch, below the soleal line, and passes obliquely 
downward away fiom the knee-joint The communicating aitery passes 
acioss the interosseous membrane two and a half centimetres, or about 
an inch, above the heel, beneath the tendon of the flexor longus hal- 
lucis, and anastomoses with the peroneal artery The internal calcanean 
aiteiies, of which there are seveial, ramify over the mner and back part 
of the os calcis and join the luteinal malleolar in foiming the internal 
lete The posteiioi tibial aiteiy is accompanied by the jiosteiioi tibial 
veins, venm comites (Plate 92, Fig 4, No 15), which unite with the 
veins accompanying the peroneal and anterior tibial arteries and empty 
into the popliteal vein The posteiioi tibial nerve is usually at the 
innei side of the posterior tibial arteiy above, but it soon crosses to 
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the outer side, and descends, in close relation to the aitery, to the 
ankle, where it is always at the outer side 

The hne of 'tefetence for the posterioi hhial arteiy may be drawn 
fiom the middle of the lower pait of the ham to the middle of the in- 
terval between the internal malleolus and the os calcis The oyeiation fot 
hgahon of the posteyior hhial arteiyis very difficult in the uppei part of 
the leg, where the arteiy is deeply situated ovei the interosseous mem- 
brane and covered by the muscles of the calf An incision four inches 
in length should be made about two centimetres, or a finger-breadth, 
along the posterior border of the tibia, care being taken to avoid the 
long saphenous vein If the foot is extended and the knee flexed, the 
tension will be removed from the deep fascia as well as from the calf 
muscles, and the opeiator will be enabled to work with less embaiiass- 
ment There is generally a quantity of cellular tissue between the soleus 
muscle and the deep transverse fascia The latter must be slit upon a 
giooved director, and the artery will be found in the expansion of the 
tibial fascia which ensheathes it (page 313), upon the tibialis posticus 
muscle, about the middle of the limb Much of the difficulty in leach- 
ing this vessel after making the first incision is due to then changing 
the position of the leg, which should not be done, and it is very impoi- 
tant to remember not to divide the soleus muscle too close to the tibia, or 
the operator will be apt to detach the flexor longus digitoium muscle and 
get into the substance of the tibialis posticus muscle beneath the vessel 
In the ligation of no othei arteiy is the line of refeience so strictly to be 
adhered to as in the case of the upper part of the posterioi tibial The 
posterior tibial neive is usually found diiectly ovei the sheath of the 
vessel, above the middle of the leg In the lowei third of its couise the 
posterior tibial artery is moie accessible It may be leached by an in- 
cision midway between the tendo Achillis and the posterioi bolder of the 
tibia, and it will be found, coveied by two layeis of the deep fascia, at 
the outer side of the tendons of the tihialis posticus and flexoi longus 
digitoium, with the nerve external to it At the ankle the incision 
should be cwved over the course of the aiteiy, midway between the in- 
ternal malleolus and the point of the heel Its exposure in this situation 
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IS not always easy of accomplisliment, notwitlistanding tliat the vessel can 
readily be felt pulsating here through the sui face-tissues It is embedded 
in a quantity of fat, and with its vencR cormtes is included in a sheath 
of interlacing fibres from the internal annular ligament (page 345) The 
neive is very close to the outer side of the vessels, and before attempt- 
ing to pass a ligature about the artery the foot should be alternately 
extended and fiexed, so as to render the nerve clearly distinguishable 
After the incision through the integument, the opeiator should lemem- 
bei to seek for the vessel nearer to the hone than to the tendo Achillis. 

The collateral cvrculahon after hgation of the posterior trhial artery 
below the origin of the peroneal branch is earned on by the many 
muscular branches, and especially by the communicating artery between 
it and the peroneal artery and its connections with the malleolar lete 
The posterior tibial nerve is the continuation of the popliteal 
nerve It descends in close relation to the corresponding artery, being 
at first either superficial to it or at its inner side, but lower down the 
nerve always crosses to the outer side, as already desciibed (page 315), 
and IS at the inner border of the tendo Achillis (Plate 92, Fig 4, No 
18) The first branch of this nerve is to the popliteus muscle, which 
IS large, and from it are given off branches to the medullary canal of 
the tibia and to the interosseous membrane The latter is peculiar for 
the occasional development of a pseudo-ganglion below the middle of 
the leg The posterior tibial nerve also supplies the tibialis posticus, 
soleus, fiexor longus digitorum, and flexor longus hallucis muscles, as 
well as the periosteum of the fibula At the ankle several cutaneous 
branches are given off, which pierce the annular ligament and supply 
the skin over the heel and the adjacent part of the sole of the foot 
The nerve divides into the external and mteinal plantar nerves, exter- 
nally to the artery (Plate 93, Fig 2, No 1) 

In fractures of the leg usually both bones are broken together, but 
if one 01 the other is broken separately it is more frequently the slender 
fibula which is fractured, rather than the larger and stronger tibia The 
fibula IS so well protected by the muscles which it supports that, not- 
withstanding the position of its long and slender shaft upon the outer 
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side of tbe leg, wheie it is natuially more exposed to injuiy, it is very 
larely broken unless by diiect violence When tbe fibula is bioken in 
the lowei fouith by indiiect violence tbe fractuie may be due to either 
foicible inveision oi eversion of tbe foot, but most commonly is due to 
eveision, unless tbe external lateial ligament of tbe ankle-joint is simul- 
taneously ruptured, in -wbicb case tbeie is produced an outivard disloca- 
tion known as Pottos fiacture, which is paiticulaily desciibed on page 
360 That a fractuie of tbe lower thud of tbe shaft of tbe fibula alone 
without any dislocation at tbe ankle is possible, however, was demon- 
stiated to the authoi by a singulai coincidence, foi while actually putting 
these words on paper be was summoned to a patient who bad sustained 
such an injury from a severe wrench to tbe light foot, which was piob- 
ably eveited in regaining his equilibiium fiom a slip on the ice. In 
fiactuies of the fibula alone, the unbioken tibia geneially affords suf- 
ficient splintage to the fragments 

With legal d to the tibia, transveise sections of its shaft show that 
it measures below the tuberosities foui and a half centimetres, oi one 
and thiee-fourths inches, and at the lower end, above the internal mal- 
leolus, a little less, — three and three-fouiths centimetres, or about one and 
a half inches, — while at the nairowest part, the junction of the lowei 
with the middle third of the shaft, it measuies two and a half centi- 
meties, or about an inch The lattei point is the most common seat of 
fiaetuie of the tibia from indiiect violence, but any pait of the bone 
may be bioken by dnect violence Fractuies of the tibia are often 
Gomvnnuted, and veiy fiequently also compoundy owing to the great 
extent of surface which the shaft of the bone presents with only the 
slight coveiing afforded by the skin and subcutaneous fascia In frac- 
tuie fiom indirect violence the breach in the bone is usually oblique, 
and extends downward fiom behind forward and to a slight degree 
inward The fibula is usually bioken at the same time, but at a Inghei 
level than the tibia The foot, being as it were semi-detached, is drawn 
upward by the contraction of the muscles of the calf, so that the lower 
fragments of the tibia and fibula pass behind the upper fiagmeuts At 
the same time, owing to the obliquity of the fiactuied line, the foot 
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and tlie lowei part of the leg are turned outward The eversion is also 
often increased hy the weight of the foot If the line of fracture is 
transverse there may be little or no deviation from the normal position. 

In amputation thiough the middle of the leg, by anteio-pos tenor 
flaps, the relations of the severed parts as they appear upon the light 
limb are as follows (Plate 95, Fig 4) In the anterior flap are the 
skin and fascia in close relation to the inner surface of the sawn end of 
the tibia, and covering the cut upper parts of the tibialis anticus and 
extensor communis digitoium muscles, as well as the upper parts of the 
peroneus longus and jieroneus bievis muscles; the anterior tibial vessels 
and nerve are between the bones (No 3), and the musculo- cutaneous 
nerve is upon the outer side and the internal saphenous vein upon the 
inner side of the anterior flap In the posterior flap are the skin, the 
gastrocnemius, plantaris, soleus, tibialis posticus, and flexor longus digi- 
torum muscles, the posterior tibial vessels and nerves (No 10), and the 
peroneal vessels (No 6). About the middle of the margin of the poste- 
rior flap are the external saphenous vein and the external saphenous 
nerve (No. 7). 

The development of both the tihw, and the fibula, like that of the 
radius and the ulna in the forearm, occurs &om three centres of ossifi- 
cation The shaft of the tibia first shows a centre in its upper part 
about the eighth week of foetal life, the centre for the upper epiphysis 
appearing about the second week after biith, and the centre for the 
lower epiphysis at the second year The latter unites with the shaft 
in the eighteenth year, while the former does not become consolidated 
before the twenty-first year. The shaft of the fibula begins to ossify 
also about the eighth week of foetal life The centre for the upper 
epiphysis begins about the fourth year, the centre for the lower epiph- 
ysis earlier, during the second year The lower epiphysis of the fibula 
IS first attached to the shaft about the twentieth year, and the uppei not 
until the twenty-third year. The fibula should be noted as presenting 
an exception to the rule that the epiphysis which ossifies first joins the 
shaft last, probably because of the rudimentary nature of the head of 
the bone 
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THE EEGIOH OF THE AHEILE AHH THE FOOT 

The skeleton of the foot consists of the tmsus, the posterioi poition, 
the metatm sus, the median portion, and the phalanges, or the digital 
extremities In general arrangement the bones which compose these 
different portions of the foot coriespond to those of the hand, but they 
are specially modified so as to adapt them to firmness and stiength, 
rather than to mobility 

The tarsus is greater in length than the metatarsus, while the meta- 
tarsus IS longer than the phalanges, which is the leverse of the relative 
proportions of their analogues m the hand 

The plantar suiface of the foot is after biith always normally turned 
downward, and the dorsal surface upwaid, the foot being consequently in 
a peimanent condition of pronation and over-extension 

Theie are seven tarsal bones, each of which is short and thick and 
composed of cancellous tissue enclosed in a compact layer They are 
aiianged in three groups, the posteiior or basal, consisting of the astrag- 
alus and the os calcis, the central, of the scaphoid, and the anterior oi 
distal, of the cuboid and the three cuneiform bones The dorsal sui faces 
of the tarsal bones are comparatively smoothei than the plantai surfaces, 
which present projections for the attachment of the ligaments and are 
giooved for the play of the flexor tendons, while the lateral holders, 
which aie in contact with one another in the recent state, are coveied 
with articular cartilage The contiguous surfaces of the taisal bones 
foim gliding joints with one anothei, but the degree of motion between 
any two of the anterior gioup of bones is even less than that between 
the corresponding carpal bones (page 397, Vol I) Theie is, however, 
a consideiable degiee of lotation, as well as of abduction and adduction, 
between the astragalus and the os calcis and the scaphoid, which should 
not be oveilooked in examining the ankle-joint above, as the motion of 
the foimei is sometimes erroneously attributed to the lattei 

The astiagalus is the uppeimost bone of the taisus, and the only 
one which comes in direct contact with the bones of the leg Generally 
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speaking, tliis bone consists of a body, which projects posteiioily, and a 
convex poition, the head, which projects anteriorly The lattei presents 
an elongated ovoid convex suiface, which in the lecent state is provided 
with cartilage and articulates with the scaphoid bone The upper oi 
tiochlear surface is quadrate in foim, slightly concave fiom side to side, 
and decidedly convex fiom before backwaid It is also nai rower in fiont 
than it IS behind It is received into the intei malleolar notch foimed by 
the lower ends of the leg-bones, and its iilane is horizontal when in posi- 
tion against the tibia The under surface presents two facets, separated 
by a deep groove which extends forwaid and outward and is broader 
and deeper in front than it is behind This groove forms a canal, the 
sinm tarsi, with a similar groove upon the upper suiface of the os calcis, 
and IS occupied in the recent state by the calcaneo-asiragaloid ligament 
The anterior facet is often divided by a ridge, so that its front portion 
rests upon the calcaneo-astragaloid ligament and its back portion articu- 
lates with the lesser process of the os calcis, or sustentaculum tali. The 
posterior facet is much larger than the anterior, and is deeply concave, 
articulating accurately with the external facet on the os calcis From the 
under surface a 'posterior process is elongated, which is variably grooved 
for the tendon of the flexor longus hallucis muscle. The outer part of 
this process is called the exteinal tuhercle, and occasionally it is a sepa- 
rate little bone, the os t'ngonum It is important, as it limits the degree 
of flexion at the ankle-joint. Laterally the astragalus is marked by an 
ear-shaped facet for the internal malleolus, and by a triangular facet 
which IS concave from above downward for the external malleolus It 
should be noted that when the foot is extended the anterior part of 
the trochlear surface and margins of the head of the astragalus can 
be detected through the skin 

The os calcis, or calcaneum, is the largest and strongest of the tarsal 
bones, and is placed below the astragalus, with its long axis directed 
foiwaid and outward It projects backward to a variable extent in 
different individuals, forming the heel This projection is called the 
hiber calcanei its poster loi suiface is smooth above and covered by 
a bursa, while below it is lough and vertically iidged for the attach- 
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ment of the tendo Achillis The upper surface of the hone between 
the point of the heel and the external tubercle of the astragalus is 
convex from side to side and concave from before backward, coriespond- 
ing to the fatty tissue which intervenes between the tendo Achillis and 
the back of the ankle-joint in the recent state Anterior to this aie 
the facets for articulation with the astragalus, which are two or three 
in number according to the condition of the opposing surfaces, and aie 
separated by a groove similar to that upon the astragalus in which, as 
already stated, the interosseous ligaments are lodged The outer articular 
surface is larger than the inner one, which is sometimes subdivided into 
two parts The inner articular surface is suppoited on a process which 
pi ejects inwardly and is known as the lesser process of the calcaneum, 
or the sustentaculum tali The anterior poition of the hone is called 
the gieatei piocess It presents a facet in fiont for articulation with 
the cuboid bone, and upon its upper surface there is a rough depression 
for the origin of the extensor brevis digitorum muscle and the attach- 
ment of many ligaments The lowei surface of the os calcis is narrow, 
convex from side to side, and piesents posteriorly a small outer tubercle 
and a large, broad inner tubercle, which forms the support of the heel 
(Plate 94, Fig 1, No 6) The external surface is broad, flat, and sub- 
cutaneous A slight tubercle marks the bone opposite the tip of the 
external malleolus and affords attachment foi the middle portion of the 
external lateral ligament A variably-developed peroneal ridge in front 
of this tubercle separates the tendon of the peroneus bievis above from 
the tendon of the peroneus longus below The internal swface pre- 
sents a deep concavity directed obliquely foiward and downward for the 
lodgement of the plantar vessels and nerves and flexor tendons in their 
passage to the sole of the foot From this surface the lessee process 
projects inwardly and supports the anteiior aiticular surface of the as- 
tragalus, as already described 

The scaphoid bone (or naviculai bone) is situated in front of the 
astragalus, with which it articulates by a concave oval surface Ante- 
riorly, the bone is oblong, convex fiom side to side, and subdivided by 
two ridges into three facets for aiticulation with the three cuneiform 
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bones. The upper, lower, and external surfaces are lougbened for the 
attacbment of bgaments Upon tbe innei suiface tlieie is a lounded 
eminence, the tubeiosity of the scaphoid, wbicb is an impoitant land- 
mark, as it can always be felt. 

Tbe cuboid bone is in fiont of tbe os calcis, upon tbe outei side of 
tbe foot Upon its anterioi surface tbeie is a veitical iidge sepaiating 
tbe facets foi tbe metacaipal bones of tbe fourth and fifth toes, tbe 
inner facet being quadrilateial in form, and tbe outer one being laiger 
and triangular. Tbe innei surface piesents a facet for tbe external 
cuneiform bone Tbe outer surface is compaiatively slioit, and is deeply 
notched at tbe commencement of tbe peioncal groove, which extends 
obliquely foiwaid and inwaid on tbe plantai surface of tbe bone and 
lodges tbe tendon of tbe peroneus longus muscle (page 310). Behind 
tbe groove is tbe cuboid tuberosity, for the attacbment of tbe calcaneo- 
cuboid ligament Towaid tbe centre of tbe plantar suiface of tbe foot 
tbeie IS a postenor pioeess of tbe cuboid bone, which is oveilapped by 
a depression on tbe coriesponding surface of tbe os calcis, and is note- 
woitby because it impinges upon tbe line of Chopart, winch extends 
across tbe astragalo-scapboid and calcaneo-cuboid joints and is sometimes 
used foi amputation in this region (Plate 96, Fig 4) 

Of tbe tbiee cuneiform bones tbe inteinal is tbe largest It articu- 
lates by a concave, tiiangular suiface posterioily with tbe innei facet on 
tbe fiont of tbe scaphoid bone, and by a kidney-sbaped surface ante- 
rioi ly with tbe metataisal bone of tbe gieat toe Internally it is broad, 
subcutaneous, and grooved for tbe tendon of tbe tibialis anticus muscle 
(page 305), while tbe plantai suiface is lougli for tbe attacbment of 
bgaments and tbe insertion of tbe tendon of tbe tibialis posticus (page 
315) Externally it presents upon its uppei and its lower borders an 
L-sbaped aiticular surface for tbe middle cuneifoim bone behind and 
tbe second metataisal bone in front 

Tbe middle cuneifoim bone is tbe smallest not only of tbe cuneiform 
bones, but also of tbe entire taisus Its posterior suiface is broader than 
its anteiioi, and therefore it is more distinctly wedge-shaped than its 
fellows It aiticulates posteriorly with tbe middle facet on tbe front of 
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PLATE 


Figure 1. 


The muscles on the front of the left leg, and the relations of the anterior tibial artery at the ankle 


1 The aponeurotic knee cap 

2 The inner portion of the gastrocnemius muscle 

3 The shaft of the tibia 

4 The tendon of the tibialis anticus muscle 

5 The anterior tibial artery 

6 The anterior tibial nerve 

7 The anterior annular ligament 

8 The anterior tibial nerve over the instep 

9 The dorsalis pedis artery 


10 The tendon of the extensor proprius hallucis muscle 

11 The tibialis anticus muscle 

12 The peroneus longus muscle 

13 The extensor longus digitorum muscle 

14 The extensor proprius hallucis muscle 

15 The tendons of the extensor longus digitorum muscle 

16 The external malleolus 

17 The tendon of the peroneus tertius muscle 

18 The extensor brevis digitorum muscle 


Figure 2. 


The upper portion of the gastrocnemius muscle removed to expose the soleus muscle and the long tendon of the 
plantaris muscle of the right leg, also the branches of the internal popliteal ner\e 


1 The popliteal artery 

2 The cut inner head of the gastrocnemius muscle 
8 The tendons of the inner hamstring muscles 

4 The popliteus muscle 
6 The tendon of the plantaris muscle 

6 The soleus muscle 

7 The lower portion of the gastrocnemius muscle 

8 Branches of the posterior tibial nene 


9 The attachment of the tendon of the plantaris muscle 
to the os calcls 

10 The popliteal vein 

11 The internal popliteal nerve 

12 The external popliteal or peroneal nerve 

13 The cut outer head of the gastrocnemius muscle 

14 The nerve to the soleus muscle 

15 The tendo Achillis 

16 The communicans fibularis nerve 


Figure 3. 

Dissection of the back of the left leg and the popliteal space 


1 The tendon of the biceps muscle 

2 The superior internal articular artery 
8 The external popliteal nen e 

4 The internal popliteal nerve 
6 The inferior external articular arteiy 

6 The head of the fibula 

7 The shaft of the fibula 

8 The peroneal artery aud its veiioa comites 

9 The nerve to the peroneus longus muscle 

10 The peroneus longus muscle 

11 The tendon of the peroneus longus muscle 

12 The tendon of the peroneus brevis muscle 

13 The tendon of the flexor longus hallucis muscle 

14 The cut tendo Achillis 

15 The posterior tibinl nerve 


16 The popliteal artery end vein 

17 The semi membranosus muscle 

18 The semi tendinosus muscle 

19 The nerve to the tibialis posticus muscle 

20 The cut inner head of the gastrocnemius muscle 

21 The nerve to the popliteus muscle 

22 The popliteus muscle 

23 The nerv e to the flexor longus digitorum muscle 

24 The flexor longus digitorum muscle 

25 The posterior tibial nerv e 

26 The posterior tibial artery and its vemi comites 

27 The flexor longus hallucis muscle 

28 The tendon of the tibialis anticus muscle 

29 The tgndon of the tibialis posticus muscle 

30 The posterior tibial nerve aud vessels 


Figure 4 

Deep dissection of the back of the left leg, to show especially the tibialis posticus muscle and the peroneal vessels 


1 The external popliteal nerve 

2 The pophteal vein 

3 The internal popliteal nerve 

4 The tendon of the biceps muscle 
6 The peroneus longus muscle 

6 The peroneal arterj and its vence comites 

7 The shaft of the fibula 

8 The flexor longus hallucis muscle reflected 

9 The posterior peroneal artery 

10 The tendon of the peroneus longus muscle 

11 The popliteal artery 


12 The tendon of the semi tendinosus muscle 

13 The cut inner head of the gastrocnemius muscle 

14 The popliteus muscle 

15 The posterior tibial artery aud its venm comites 

16 The shaft of the tibia 

17 The tibialis posticus muscle 

18 The posterior tibial nerv e and vessels 

19 The cut tendon of the flexor longus digitorum muscle. 

20 The out tendon of the flexor longus hallucis muscle 

21 The cut tendo Achillis 
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the scaphoid bone, and anteriorly it presents a tiiangular facet foi the 
head of the second metataisal bone Lateially it articulates "with the 
inteinal and exteinal cuneifoim bones The lattei articulates posterioily 
with the outei facet on the front of the scaphoid bone, and anteiioily 
with the third or middle metataisal bone The lines of these aiticula- 
tions are oblique with the axis of the foot, the posterior line foiming an 
acute angle with the outer side of the bone, and the anterior line foim- 
ing an acute angle with the innei side of the bone Upon the outei 
and inner surfaces it aiticulates respectively with the cuboid and middle 
cuneiform bones It also presents upon the distal border of the outer sur- 
face a small facet for the inner side of the base of the fourth metatarsal 
bone, and a similar facet, but largei, upon the innei suiface, for the 
outer side of the base of the second metatarsal bone These features are 
of special importance with reference to the proper comprehension of the 
character of the taiso-metatarsal joint, which is exjilained on page 338 
When the entire skeleton of the foot is examined, it will be seen that 
the narrowest part is formed by the projection of the os calcis, or heel, 
that it widens at the heads of the metatarsal bones, and that the arrange- 
ment of the bones between these points produces an antero-posteiior oi 
longitudinal arch The piers oi buttresses of this arch aie formed by 
the tubercles of the os calcis behind and the distal end of the meta- 
taisal bone of the great toe in front upon the inner side, while the 
tuberosity of the metatarsal bone of the little toe constitutes an addi- 
tional but weaker pier in front upon the outer side The highest point 
of the longitudinal arch in front of the ankle is called the instep It 
corresponds to the joint between the astragalus and the scaphoid bone 
it IS, moreover, the weakest part of the arch, being provided upon the 
plantar surface with the inferior calcaneo-scaphoid ligament, which, being 
composed chiefly of elastic flbres, allows the arch to yield slightly, so 
that it serves not only to enable the foot to withstand the effect of 
shocks received upon its anterior surface, but also to contribute to the 
springy action of the foot, so essential in active exercise The weight 
of the body is ehiefly received upon the arch extending between the 
heel and the ball of the great toe, and the foot has therefore been con- 
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sidered to consist of an inner or essential portion, composed of the 
astragalus, the scaphoid, the three euneifoim bones, and the inner thiee 
metataisal bones with then coiresponding phalanges, while the outer or 
accessoiy poition is composed of the os calcis, the cuboid, and the bones 
of the two outer toes Besides the longitudinal arch, the plantar suiface 
of the foot piesents a iransveise half -arch, which is especially recognizable 
in the mid-taisal poition beneath the instep 

When the imprint of a wet foot upon a smooth floor is examined, 
the broad impiessions made by the heel and the balls of the toes are 
generally connected on the outer side by a band, which is nai lower or 
broader according to the development of the longitudinal arch The 
impiession of the entiie sole will be made if the budge of the instep 
IS low, as in flat-footed people, while in those whose aiched insteps 
are very high the onl}’" impiessions thus made coi respond to the heel 
and the balls of the toes, the intervening poitions of the sole haidly 
touching the suiface upon the outer side The half-aiches of the two 
feet when the latter aie placed upon the ground as in the attitude of 
attention may be considered to form a complete transveise arch or 
dome. Tins is of no little impoitance in maintaining the erect jiosition, 
as it serves as a firm basis of support and equally distributes the weight 
transmitted through the two legs 

The longitudinal aich is diiected a little outwaid from the axis of 
the noimally-formed foot, and when the foot is planted upon the ground 
and looked at fiom above the innei border will be seen to be slightly 
concave and the outer bolder convex In the condition of flat-foot, 
howevei, the inner bolder foims a straight line instead of a cuive, 
owing to the sinking of the longitudinal aich, which bungs the sole 
almost to a level. Tlie maintenance of the natuial longitudinal arch as 
well as of the transveise half-arch of the foot is due not only to the 
confoimation of the bones, but also to the peculiar ligaments and tendons 
on the plantar suiface of the foot With regard to the ligaments in 
this region, it may be said that their fibies have a geneial tendency 
to become coids and form fasciculi rathei than expansions such as are 
characteristic of the ligaments of the hand 
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The ankle-joint is formed by the trochlear surface of the astiag- 
alus received against the lower end of the tibia and aiticulating by its 
two lateral facets with the malleolus of the tibia upon the inuei side 
and with the malleolus of the fibula upon the outer side It is a gm- 
glymus or hinge joint The bony surfaces are covered with cartilage 
and enclosed by a capsular ligament, which is strengthened upon the 
sides by special lateral ligaments 

The capsular hgament is attached above to the fiont and postenor 
edges of the articular surface of the tibia, and below to the margin 
of the upper articular surfaces of the astragalus It is very weak 
posteriorly, wheie it is inseparable from the synovial membrane lining 
the joint, while anteriorly it is reinforced by some oblique fibres and 
is separated from the synovial membrane by a quantity of fat The 
oblique fibres aie particulaily developed upon that part of the capsule 
which extends from the supia-aiticular ridge on the front of the tibia 
and the internal malleolus to the front of the neck of the astiagalus, 
this poition of the capsule being sometimes specialized as the anienor 
hgament When the ankle is strongly flexed the anterior ligament 
becomes folded transversely, and when it is extended the postenor part 
of the capsule is similarly folded, but to a lesser degree The %nter- 
nal lateoal hgament, or deltoid hgament, consists of a double layer of 
specialized fibres upon the innei side of the capsule. The supeijicial 
layei extends vertically from the notch ou the lower end of the internal 
malleolus to the contiguous bolder of the astragalus and the susten- 
taculum tall of the os calcis, some of the fibres expanding in front to 
be inserted upon the scaphoid bone and the inferior calcaneo-scaphoid 
ligament. The deeper layer consists of a shoit, strong band connecting 
the apex of the internal malleolus with the astiagalus below the articu- 
lar suiface. The external lateral hgament consists of three special cord- 
hke bands or fasciculi, which have received the following designations 
the anterior asti agalo-jibular hgament, extending from the fiont of the 
external malleolus to the outer part of the neck of the astragalus, the 
calcaneo-fibulai hgament, passing from the lower end of the external 
malleolus to the os calcis, aud the posterior ash agalo-jibular hgament, 
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extending fiom the depression on the back of the external malleolus to 
the notch on the posterior surface of the astiagalus The synovial mem- 
biane lines the capsule in relation to the ankle-joint, and extends a short 
fold upward between the lower ends of the tibia and the fibula 

The security of the ankle-joint depends upon the great strength of 
the lateral ligaments Although the foimation of the ankle chiefly 
allows the foot to be extended or flexed upon the leg, yet it is not so 
perfect a hinge-joint that the motions aie limited to these diiections. In 
extension there is also a slight lateral movement of the foot, which is due 
partly to the fact that the internal malleolus is shorter than the outer, and 
partly to the naiiowei end of the astragalus being in that position brought 
into the widest part of the intermalleolar notch It should also be re- 
membered that the ligaments of the infeiior tibio-fibular joint, especially 
the transverse (page 301), do not confine the external malleolus fiimly, 
so that in flexion when the wide part of the astragalus is diiven forcibly 
between the two malleoli, as in a sprain of the ankle, the outer malle- 
olus IS laised a little, thereby diminishing the effect of the violence, 
which would probably moie often lesult in fiacture of the fibula if it 
were not for the spring-like provision of the transverse ligament 
Flexion of the ankle is limited by the prominence in front of the neck 
of the astragalus The arrangement of the many tendons which sui- 
round the ankle-joint also contributes much to its protection thus, be- 
hind in the middle line is the tendo Achillis, upon the outei side and 
behind the external malleolus are the tendons of the peroneus longus 
and peroneus brevis muscles, upon the innei side and behind the in- 
ternal malleolus aie the tendons of the flexor longus hallucis, flexor 
longus digitorum, and tibialis posticus muscles, while in front from 
within outward aie the tendons of the tibialis anticus, extensor hallucis, 
extensor longus digitoium, and peroneus tertius muscles (Plates 92, 93, 
and 94) 

The aiteiies which supply the ankle-joint are deiived from the mal- 
leolar branches of the anterior tibial aitery (page 309) and peroneal 
aiteiy (page 317). The neives aie branches of the anteiioi and poste- 
rior tibial nerves 
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Tlie most important of the vfitertarsal joints are those which the under 
surfaces of the astragalus form with the os calcis and the scaphoid, which 
permit of the abduction and adduction of the foot, so useful in walking 
and in running The asti agalo-caleanean joint is piOYided with a cap- 
sule, certain poitions of which have been specialized as the 'posterior 
ash agalo-calcanean ligament, which extends from the external tubercle at 
the back of the astragalus to the upper and inner surface of the os calcis, 
and the external astr agalo-caleanean ligament, which extends fiom the 
bone in front of the anterior portion of the external lateial ligament 
to the outer surface of the os calcis But the strongest of all the con- 
necting bands between the os calcis and the scaphoid is the intei osseous 
calcaneo-asti agaloid ligament, which consists of a thick band of vertical 
and oblique fibres occupying the sinus taisi, formed by the juxtaposition 
of the grooves on the opposing bones, alieady described (page 323). 

The astragalo-calcaneo'-seaphoid joint is an aithrodial joint The 
rounded head of the astragalus rests upon the glenoid surface on the 
posterior part of the scaphoid bone, and the anterior concave facet on the 
sustentaculum tali, as well as on the calcaneo-astragaloid ligament, which 
connects the anterioi border of that process with the lowei border of the 
scaphoid bone The portion of this ligament upon which the head of 
the astragalus rests is piovided with a disk of fibio-cartilage A few 
weak fibres passing obliquely fiom the neck of the astiagalus to the 
uppei suiface of the scaphoid are called the supeiior asti agalo-scaphoid 
ligament This joint is provided with an extension of the synovial 
memhane fiom the anteiior calcaneo-astragaloid joint Dislocation may 
occur moie readily at the astiagalo-scaphoid joint than at any of the 
other independent joints of the foot, owing to the weak nature of its 
constiuction 

The calcaneo- cuboid joint is provided with a synovial cavity enclosed 
by a feeble capsule which is reinforced by the following accessory bands 
the superior calcaneo-cuboid ligament, a narrow band connecting the os 
calcis and the cuboid on the doisal suiface, the inferior calcaneo-cuboid 
ligament, a broad, stiong band extending from the anterior tubeicle on 
the under surface of the os calcis to the contiguous suiface and tuber- 
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osity of the cuboid bone; and the %ntei’nal calcaneo-cuboid ligament, 
wbicb attaches the inner side of the cuboid bone to the anterior and 
inner surface of the os calcis The ealcaneo-cuboid joint and the adja- 
cent intertaisal joints aie protected upon their plantar surfaces by the 
long calcaneo-cuboid or long plantar ligament, ■which arises from the 
rough under surface of the os calcis and its tubercles and passes foi- 
ward, dividing into superficial and deep lamellse The superficial layer 
IS the longer, and expands to be attached into the bases of the three 
outei metatarsal bones, giving origin to the adductor obliquus Jiallums 
and other muscles of the sole, besides ensheathing the tendon of the 
peroneus longus muscle as it passes in the groove on the under sur- 
face of the cuboid bone The deep layer expands to be inseited at the 
tubei osity and inner bolder of the cuboid bone Beneath the supei- 
ficial layer of the long plantar ligament theie are seveial fasciculi, which 
have been specialized as the anteiioi tiansverse iarso-metatai sal ligament 
and the posteiior transveise intei tarsal ligament 

The scapho-cuneifoi m joint connects the three cuneiform bones with 
the anterior suiface of the scaphoid bone It is provided with a single 
capsule lined with synovial membrane which is projected between the 
cuneiform bones and the outer cuneiform and the adjacent cuboid bone, 
and usually also between the scaphoid and cuboid bones The fibies 
forming the dorsal part of the capsule sepaiate into five slips, which 
pass from the scaphoid, one going to the external cuneiform, two to the 
middle cuneiform, and two to the internal cuneiform The plantai por- 
tion of the capsule is insepaiable from the tendon of the tibialis posticus 
muscle, prolonging its inseition to the under sui faces of the three cunei- 
form bones The joints connecting the cuneiform bones with one an- 
other, and the external cuneifoim with the cuboid, are fuither supplied 
by inieiosseous ligaments consisting of strong transverse fibres, and of 
many small bands of paiallel fibies upon the upper and lowei sui faces, 
called respectively doisal and plantai ligaments There is veiy little 
movement between the cuneifoim bones, the joint between them and the 
scaphoid bone being more movable This, in conjunction with the gliding 
motion which is permitted at the medio-tarsal line extending across the 
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astragalo-scaplioid and calcaueo-cuboid joint, contributes to tbe lotation 
of tbe foot, wliicb. peimits tbe sole to be turned outward and inwaid 
as well as extended and flexed 

The metatarsal bones are five m number, arranged in a closely- 
united row parallel with one anothei, and are distinguished according to 
their position from within outward In general construction they resem- 
ble the metacarpal bones of the hand Each has a differently wedge- 
shaped base or tarsal end with a flat articular surface, and a trilateial 
shaft tapering toward the head or phalangeal end, which is hemisphe- 
roidal in shape and constricted laterally for the attachment of ligaments. 
The bases aiticulate with the taisal bones by their upper feui faces, and 
with the contiguous metatarsal bones by their lateral surfaces. The 
shafts are slightly cuived longitudinally, presenting, when in position, a 
convex surface above and a concave surface below The articular sur- 
faces on the heads are oblong from above downward, and extend farther 
backward upon their plantar surfaces than upon the dorsal surfaces 
They are also grooved in the middle line on their plantar sui faces for 
the flexor tendons of the toes 

The first metatarsal hone (or metataisal bone of the gieat toe) is 
peculiar for its greater thickness in comparison to its fellows, and for 
being shelter than they are Its shaft is remaikably stiong, and is 
prismoid in foim, but less compressed laterally than the shafts of the 
other bones The base is without lateial articular facets. The surface 
which IS adapted to the internal cuneiform is kidney-shaped, and about 
its circumference there is a groove for the tarso-metatarsal ligaments. 
Upon the undei surface a rough prominence affords attachment to the 
tendon of the peroneus longus muscle The head is remarkably laige, 
and presents on the plantar suiface two decided grooves for the sesa- 
moid bones, which aie situated heie (page 337) 

The second metataisal bone is the longest of the senes, and when in 
position its head advances beyond the heads of all the otheis Its base 
or tarsal end is broad above, narrow and rough below, and is received 
into the peculiar recess formed between the tliiee cuneifoim bones It 
articulates with the middle cuneifoim bone by a triangulai facet upon 



PLATE 93 


Figfure I. 


Dissection of the bncl. of tlio right leg, show ing especially the relations of the superficial reins and non es 


1 The semi tcndinosus muscle 

2 The semi membranosus muscle 

3 The sartorius muscle 

4 The small BCiatIo nerve 

6 The internal popliteal nerve 

6 The tendon of the gracilis muscle 

7 The external saphenous lien e 

8 The internal saphenous vein 

9 The point of entrance of the external saphenous vein 

into the deep fascia 


10 Cutaneous branches of the internal saphenous nerve 

11 The Internal root of the external saphenous non c 

12 The internal malleolus 

13 The biceps muscle 

14 The external popliteal nerve 

15 Cutaneous brancli of the external popliteal nerve 

16 The external root of the external saphenous nerve 

17 The tendo Achillis 

18 The plantar fascia 


Fig^ure 2. 

Deep dissection of the sole of the right foot, showing the plantar arterial arches 


1 The posterior tlbial nerve 

2 The posterior tibial artery 
8 The internal plantar nerv e 

4 The internal plantar artery and Its veme comites 
6 The tendon of the flexor longus digltorum muscle 

6 The tendon of the tibialis posticus muscle 

7 The cut tendon of the tibialis anticus muscle 

8 The tendon of the abductor hallucis muscle 

9 The flexor brevis hallucis muscle 
10 The sixth digital artery 

U. The tendon of the second lumbrlcal muscle 


12 Thooscalcis 

13 The cut abductor minimi digiti muscle 

14 The cut flexor brevis digitorum muscle 

15 The tendon of the peroiieus longus muscle 

16 The external plantar artery and its venai comltes. 

17 The external plantar neri e 

18 The flexor accessorius muscle 

19 The flexor longus digitorum muscle 

20 The nerv e to the flexor brevis minimi digiti muscle 

21 The fourth plantar interosseous muscle 

22 The flexor brevis minimi digiti muscle 


Fjg^ure 3. 


Deep anterior dissection of the left leg, showing the course of the anterior tibial vessels and nerve 


1 The anterior tibial artery and its venas comites in the 

upfier part of the leg 

2 The tibialis anticus muscle drawn forward 

3 The anterior tibial nerve 

4 The tendon of the hbialis anticus muscle drawn for 

ward 

6 The cut tendon of the extensor propnus hallucis muscle 

6 The dorsalis pedis vessels 

7 The cut tendon of the extensor communis digitorum 

muscle to the second toe 

8 The extensor longus digitorum muscle drawn outward 


9 The nerve to the extensor longus digitorum and pero- 
neus tertius muscles 

10 The anterior tibial artery and veins in the nuddle of 

the leg 

11 The peroneus tertius muscle drawn outward 

12 The anterior peroneal artery 

13 The external malleolus 

14 The external malleolar artery 

15 The anterior tibial nerve on the dorsum of the foot 

16 The extensor brevis digitorum muscle 

17 The cut tendon of the peroneus tertius muscle 


Figure 4. 


The superficial veins and nerves on the outer and anterior surfaces of the lower third of the right leg and on the 
dorsum of the foot 


1 Cutaneous branches of the external popliteal nerve 

piercing the aponeurotic covering of the gastrocne 
mius muscle 

2 The musculo cutaneous nerve 

3 The external saphenous v ein 

4 The external saphenous nerve 

5 Branch of the external saphenous nerve 


6 Branch of the musculo-cutaneous nerve 

7 The aponeurosis covering the tibiahs anticus and other 

extensor muscles 

8 Communicating vein with the internal saphenous vein 

9 Branch of the musculo cutaneous nerve 

10 The venous arch on the dorsum of the foot 

11 The anterior tibial nerve. 
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its proximal surface, with the internal cuneifoim hone by the upper 
part of its internal lateral surface, and with the external cuneifoim and 
middle metatarsal bones by a pair of facets, each of which is usually 
divided by a vertical iidge, although sometimes this subdivision is not 
maiked 

The thvid, metatarsal bone is a little shorter than the second, not 
extending so far back Its base is obliquely directed against the ex- 
ternal cuneiform bone, and it has two internal lateral facets for the 

second metatarsal bone and a single external lateral facet for t\\Q fouith 
metataisal bone The latter has also an oblique base with two internal 
lateial facets and one external lateral facet The upper one of the in- 
ternal facets IS foi the external cuneiform bone, the lower for the third 
metatarsal 

The jiftli metataisal bone (or metatarsal bone of the little toe) has 

an elongated transverse facet for the cuboid bone Its head is veiy 

small, and its base is characterized by a long, rough tubeiosity, which 
projects outwardly and constitutes a prominent landmark upon the outer 
side of the foot The line of the tarso-metatarsal joints is very difficult 
to remember, and, as it is of special importance with reference to the 
amputation of Lisfranc, it is carefully described on page 338 The 
surfaces of the bones entering into the formation of the tai'so-meta- 
taisal joints are all covered with cartilage and lined with synovial 
memhane in the recent state The several joints are provided with 
dorsal, intei osseous, and plantar ligaments The dorsal ligaments aie 
strong, flat bands, disposed as follows The first metatarsal bone is con- 
nected with the internal cuneiform bone by a single band, the second 
metataisal with the three cuneiform bones by thiee separate bands, the 
third metataisal with the external cuneiform by one band, and the 
fourth and fifth metatarsals with the cuboid bone by one band for each 
The 'plantar ligaments consist of short bands of oblique and longitudinal 
fibies, and aie especially stiong in lelation to the second and thud 
metataisal bones The intei osseous ligaments aie disposed mostly in 
double bands, one of transverse fibres and the other of oblique fibres 
The latter are especially developed in relation to the second metatarsal 
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bone and its connection with the cuneiform bones The heads of all 
the metataisal bones are loosely connected by the tuarmei&e metatmsal 
ligament, which blends with the capsulai ligaments of the metatarso- 
phalangeal joints 

The phalanges of the foot are fourteen in number, as in the hand, 
theie being two in the great toe and three in each of the other toes 
They are all shorter than their analogues in the fingers The jiid 
or pioximal phalanges have narrow, latei ally-compressed shafts. Their 
metatarsal ends aie concave, with strong lateral tubercles, and their 
distal ends present trochleai surfaces The fiist phalanx of the great 
toe is the laigest, and the otheis decrease in size gradually in succession 
to that of the little toe 

The second oi intermediary phalanges are veiy short, presenting a 
concave proximal and a convex distal end. Their shafts are generally 
broadei than the shafts of the fiist row 

The thud or ungual phalanges are shaped somewhat like those of 
the fingers, but are much smaller. They appear flattened from above 
downward, and have trochlear bases and semicircular expanded ungual 
processes for the support of the nails. The ungual phalanx of the great 
toe IS much the largest, the others diminishing successively Very often 
in the adult the second and thud phalanges of the little toe are found 
ankylosed. The metatai so-phalangeal joints, as well as the intei phalan- 
geal joints, are arranged similaily to the corresponding parts of the 
hand Each of them is provided with two latei al ligaments and a plantar 
ligament They are all capable of greater dorsal extension than the corre- 
sponding joints m the fingers, and can be similarly flexed, abducted, and 
adducted During flexion the toes have a decided tendency to converge 

The synovial memhanes in relation to the tarsal bones are six in 
numbei one in the ankle-joint, one in the posterior astiagalo-calcanean 
joint, one in the astragalo-scaphoid, which sometimes communicates with 
the ankle, one in the scapho-cuneiform joint, which extends to the three 
inner tarso-metataisal joints (page 332), one in the joint between the 
cuboid and the two outer metatarsal bones, and one in the calcaneo- 
cuboid joint In the erect position the weight is borne by the two liga- 
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ments of the sole of the foot, the calcaneo-cuhoid and the calcaneo- 
scaphoid, which are also called the idantai ligaments The tenseness 
and stiength of these ligaments, as well as the aiched shape of the foot, 
protect the vessels and neives fiom pressure. There aie always found 
two small sesamoid bones in the tendon of the flexor brevis hallucis 
muscle, opposite the metatarso-phalangeal joint of the gieat toe, and 
occasionally there aie sesamoid bones in the corresponding joints of the 
second and little toes 

The landmaihs of the ankle and foot aie of considerable topograph- 
ical importance The positions of all the bony prominences in this 
region should be noticed in every degree of extension and flexion, and 
in cases of injury where there is sufficient swelling to obscure the out- 
line caieful compaiison should always be made between the coirespond- 
ing paits of the injured and the sound limb The subcutaneous jiosition 
of the malleoli enables the contoui of then form to be clearly defined 
It will be noticed that the internal malleolus is more prominent than 
the outei, and that it does not descend so low at the inner ankle as 
the external malleolus at the outer ankle (Plate 96, Figs 5 and 6) 
The point of the latter is twelve millimetres, or about half an inch, 
lower than the point of the former The greater breadth from before 
backward of the internal malleolus is conspicuous The posterior bordeis 
of both malleoli aie about on the same plane It is not possible to 
distinguish the individual bones of the taisus in front of the ankle, 
except in extreme extension, when the anteiioi part of the tiochleai 
suifcice and maigins of the head of the astragalus can be detected 
The gi eater part of the os calcis can be felt Two and a half centi- 
metres, or about an inch, vertically below the internal malleolus the 
lessei tuberosity, or sustentaculum tali, of the os calcis is noticeable 
Thiee centimetres, or about one and a quarter inches, in fiont of the 
internal malleolus the tubercle of the scaphoid bone forms a maiked 
prominence The tendon of the tibialis posticus muscle can be distin- 
guished, especially when the foot is everted, just behind the scaphoid 
tubercle The lateral and inferior boideis of the internal cuneiform 

bone, the shaft of the metatarsal bone of the great toe, as well as the 
VoL II — 43 
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sesamoid bones on the plantar suiface of the metatarso-pbalangeal joint 
of the gieat toe, are all moie or less sensible to the touch. On the 
outer side, two centimeties, oi about three-fourths of an inch, below the 
external malleolus the peroneal tubeicle can be felt, with the tendon of 
the peroneus bievis above it and the tendon of the peroneus longus 
below it (page 310) The tuberosity of the metatarsal bone of the 
little toe IS always prominent upon the outer border of the foot 

The lelative beaiing of the lines of the vaiious articulations is of 
practical value The position of the ankle-joint may be indicated by a 
transverse line drawn across the anteiioi surface fiom a point two and 
a half centimetres, or an inch, above the end of the external malleolus 
to a point twelve millimetres, oi half an inch, above the end of the 
internal malleolus The mid-taisal joint, foimed by the astiagalo-sca- 
phoid and calcaneo-cuboid aiticulations, corresponds to a line drawn 
across the instep fiom a point midway between the tuberosity of the 
metatarsal bone of the little toe and the external malleolus to a point 
midway between the doisal eminence of the internal cuneiform bone 
and the internal malleolus, when the foot is extended. It is well to 
remember that in all positions of the foot the astiagalo-scaphoid joint is 
immediately behind the scaphoid tuberosity The line of the taiso-meta- 
tarsal joints is complicated by the position of the base of the second 
metataisal bone, which extends eight millimetres, oi about one-third of 
an inch, above the joint between the internal cuneifoim bone and the 
metatarsal bone of the great toe The lattei can always be readily 
ascertained, as well as the corresponding joint between the cuboid and 
the metatarsal bone of the little toe For practical purposes, the line 
of the tarso-metatarsal joints may be considered to extend obliquely 
across the budge of the foot between the two lattei joints In amputa- 
tion at this pait of the foot it will always be found most feasible to 
disaiticulate the bones by commencing behind the tuberosity of the 
metatarsal bone of the little toe (page 366) The metataiso-phalangeal 
joints are two and a half centimetres, or about an inch, posterioi to 
the webs between the toes The detection of the latter joints will be 
facilitated by flexing and extending each independently (page 336) 
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The frequent occurrence of strains to "which the many tendons about 
the ankle are subjected, as well as the peculiar contractions which many 
of them undergo in the various forms of club-foot (page 356), renders a 
careful consideration of their relative positions of importance (Plates 92, 
93, and 94) 

The tendo Achillis is always conspicuous above the heel, and between 
it and the outer and inner ankle there are always two hollow spaces. 
On the front of the ankle, when the joint is flexed, the tendons of the 
extensor muscles become prominent, so that they can be distinguished, 
from one another. They are, from within outward, the tendons of the 
tibialis anticus, extensor longus hallucis, extensor longus digitorum, and. 
peioneus tertius Immediately behind, the internal malleolus is the ten- 
don of the flexor longus digitorum, and behind that is the tendon of 
the tibialis posticus muscle Between the latter and the tendo Achillis 
IS the tendon of the flexor longus hallucis. The tendons of the pero- 
neus brevis and peioneus longus aie respectively above and below the 
peroneal tubercle on the outer side of the os calcis and behind the 
external malleolus On the outer part of the dorsum of the foot there 
is a fleshy mass formed by the extensor brevis digitorum muscle, which 
IS situated beneath the tendons of the extensor longus digitorum On 
the outer border of the foot the fleshy mass consists of the abductoi 
and flexor bievis mimmi digiti muscles, while that on the innei border 
IS formed by the abductor and flexor brevis hallucis muscles The 
plantar fascia can be felt through the sole, particularly when the toes 
are either strongly flexed or strongly extended 

The shin in front of and behind the ankle and over the dorsal sur- 
face of the foot IS thin and loosely connected with the underlying parts 
It IS provided with very few hairs and many sweat-glands. Contusions, 
01 uneven pressure from improperly-applied bandages, aie peculiaily 
liable to be attended with excoriations over the malleoli or the doisum 
of the foot At the inner and outer borders of the foot the skin pre- 
sents various wrinkles, owing to radial bands of connective tissue which 
attach it to the deep structures Over the sole of the foot the epideirais 
IS reniaikably dense and thick, especially wheie it covers the heel, the 
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whole of the outer bolder of the foot, and the halls of the toes, which 
are the paits ordmaiily subjected to piessuie when the foot is m con- 
tact with the ground The skin is thinner along the inner bordei and 
in the hollow of the aich of the foot, where it is not so closely attached, 
and IS marked by many wrinkles passing mostly towaid the clefts be- 
tween the three innei toes Like the skin of the palm of the hand, 
the skin of the sole of the foot is generally adheient to the parts which 
it covers It is also abundantly supplied with sweat-glands in those 
parts which are not indurated by pressuie The epidermis on the heel 
Is marked by transverse ridges, which correspond to the iidges of the 
papillae beneath The papillary ridges ovei the ball of the great toe 
are arranged concentrically On the outer side the thickened skin is 
traversed by papillaiy iidges which curve toward the clefts between the 
outer toes Pressuie upon the skin of the toes tends to pioduce hyper- 
tiophy of the papillae in certain localities, so that the ejiidermis coveiing 
them becomes thickened, foiming coins 

The Bvhcutaneous fascia about the ankle and the foot vanes in dif- 
ferent parts, being provided with a quantity of loose fat about the tendo 
Achillis, while over the front of the ankle and the dorsum of the foot 
it is loose, with but little fat in its meshes The subcutaneous fascia 
of the sole is peculiarly developed wherever pressure is received, at the 
heel, the outer bolder of the foot, and the balls of the toes In these 
situations it is composed of many small fatty lobules enclosed among 
fibrous connective-tissue bands attaching the skin to the deep fascia 
The fat beneath the heel is often two centimetres, or thiee-quaiters of 
an inch, in thickness It becomes less developed over the middle por- 
tion of the plantar fascia, where the skin and fascia are very intimately 
associated Owing to the unyielding nature of the subcutaneous tissue in 
the sole of the foot, there is little chance for swelling oi other external 
indication of inflammatory affections of the deep structures, wheieas 
upon the dorsal surface the tissue is very loose and prone to oedema 
The skin over the entire foot is sensitive, and the microscope shows 
that there are numeious Pacinian bodies upon the vaiious blanches of 
the cutaneous neives 
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Wlien the skin is carefully lemoved from the fiont of the ankle 
and the dorsum of the foot, the superficial vessels and neives aie ex- 
posed in then relations to the tendons 

The supe'ijicial veins foim an arch upon the doisum of the foot 
(Plate 93, Fig 4) over the anterior portions of the metatarsal hones 
The superficial venous arch has its convexity diiected forward, as on 
the hack of the hand It receives digital tiibutaiies fiom the upper 
surfaces of the toes, and from it veins pass across the foot in different 
directions, communicating with one another and forming a dorsal plexus, 
the rete venosum doisale pedis Upon the inner ankle the arch termi- 
nates in the internal oi long saphenous vein (page 244), and upon the 
outer ankle the arch teimmates in the short or external saphenous vein 
(page 303) Valves are usually placed at the junction of the pimcipal 
branches on the doisum of the foot 

The supeijicial lymphatic vessels of the foot aie disposed chiefly in 
two gioups Those of the innei group aie the larger, and they pass 
hotli in front of and behind the internal malleolus and accompany the 
internal saphenous vein, while the outer group of lymphatics paitly 
ascend in front of the leg and eventually join with the lymphatics from 
the inner gioup, the combined trunks emptying into the lymphatic 
glands of the gioin, and others, commencing upon the outer border of 
the foot, pass behind the external malleolus and accompany the external 
saphenous vein, to terminate in the glands of the popliteal space. 

The cutaneous neives of the dorsum of the foot are derived from the 
musculo-cutaneous, anterior tibial, and internal and external saphenous 
neives The musculo-cutaneous neive is deiived from the peroneal nerve 
(page 287), behind the head of the fibula, within the substance of the 
peroneus longus muscle It pierces the deep fascia at the outer side of 
the middle of the leg (Plate 93, Fig 4, Ho 2), and, after supplying 
the peioneus longus and peroneus hievis muscles, divides in the meshes 
of the superficial fascia into inner and outer blanches The inner 
branch gives off a hallucal neive which joms the internal saphenous 
nerve at the inner side of the foot, and a communicating neive which 
joins the terminal branches of the anterior tibial neive at the cleft 



PLATE 94. 


Figure 1 

Superficial dissection of the plantar legion of the left foot 
removed to show the strong deep plantar fascia 


The skin and superficial fascia of the sole 


1 The plantar lateral digital arteries 

and nerves of the great toe 

2 The superficial transverse ligament 

3 Branches of the internal plantar ar 

tery passing to the clefts Between 


the toes, with the digital nerves 
from the internal plantar nerve 

4 The plantar fascia 

5 Plantar cutaneous branches of the 

posterior tiblal artery- 


are carefully 

6 The os calcis 

7 Lateral digital arteries and non es 

8 The first digital artery 

9 Branch of the external plantar ar 

tery 


Figure 2. 

The plantar fascia removed to show the superficial muscles 


1 Tendon of the flexor longushallucls 

muscle 

2 Tendon of the abductor hallucis 

muscle 

3 The internal plantar artery and 

nerve 


4 Theflexorbrevisdigltorum muscle 

5 Plantar branch of the posterior 

tlblal artery 

6 The os calcis 

7 Digital arteries and nerves 

8 The fourth lumbrlcal muscle 


9 The flexor brevis minimi dlgltl 
muscle 

10 The abductor minimi dlgiti mus 

cle 

11 The cut origin of the plantar 

fascia 


Figure 3. 

The flexor brevis digitorum mnsele Is removed 


1 The tendon of the flexor longus 

hallucis muscle 

2 The cut tendon of the abductor 

hallucis muscle 

3 The tendon of the flexor longus 

digitorum muscle 

4 The tendon of the tibialis posticus 

muscle 


Deep dissection 


6 The tendon of the flexor longus 
hallucis muscle 

6 The inner portion of the flexor 

accessorius muscle 

7 The os calcis 

8 The second lumbrlcal muscle 

9 The fourth lumbiical musele 

10 The flexor brevis minimi digitl 
muscle 

Figure 4. 

the plantar region The vessels and ni 


11 Aponeurotic arch over the tendon 

of the peroneus longus muscle 

12 The outer portion of the flexor 

accessorius muscle 

13 The cut tendon of the peroneus 

longus muscle 

14 Triangular space between the two 

portions of the flexor accessorius 
muscle 


are removed 


6 The tendon of the tlbmlls posticus 
muscle 

7 The os calcis 

8 The cut tendon of the flexor brevis 
digitorum muscle to the second 
toe 

9 The transversus pedis muscle 

Figure 5. 

Dissection of the inner side of the right foot and 


1 The cut tendon of the flexor longus 

hallucis muscle 

2 The cut tendon of the abductor 

hallucis muscle 

3 The flexor brevis hallucis muscle 

4 The adductor hallucis muscle 

5 The tendon of the tibialis anticus 

muscle 


1 The internal malleolus (of the 

tibia) 

2 The tendon of the tibialis anticus 

muscle 

3 The commencement of the long 

saphenous vein 

4 The insertion of the tendon of the 

tibialis anticus muscle 


1 The anterior annular ligament 

2 The tendon of the anterior tiblal 

muscle seen through a breach in 
the annular ligament 

3 The musculo cutaneous nerve 

4 Theflexorbrevisdigltorum muscle 
6 The tendon of the peroneus tertius 

muscle 


5 The tendon of the extensor longus 

hallucis muscle 

6 Metatarsal bone of the great toe 

7 The tendon of the tibialis posticus 

muscle 

8 The superior tarsal branch of the 

posterior tiblal artery 

Figure 6. 

Dissection of the dorsum of the right foot 

6 The metatarsal artery 

7 The external saphenous nerve 

8 The tendon to the middle toe 

9 The anterior tiblal artery seen 

through a breach in the annular 
ligament 

10 The antenor tibial nerve 

11 The dorsalis pedis artery 


10 The flexor brevis minimi dlgltl 

muscle 

11 The stjloid process of the fifth 

metatarsal bone 

12 The long plantar ligament. 


ankle 

9 The tendon of the flexor longus 
digitorum muscle 

10 The posterior tibial artery 

11 The posterior tibial nen e 

12 Branch of the posterior tibial 

artery 

13 The insertion of the tendon of the 

posterior tiblal muscle 


12 The internal branch of the mus 

culo cutaneous nerve 

13 The anterior tibial nerve to the 

adjacent sides of the great toe 
and second toe 

14 The tendon of the extensor longus 

hallucis muscle 


Figure 7. 

Dissection of the outer side of the left foot and ankle 


1 The peroneus brevis muse’e 

2 The tendons of the extensor digi 

torum muscle 

3 The anterior annular ligament 


4 The tendons of the peroneus tertius 
muscle 

6 The external malleolus (of the fib 
ula) 


6 The external saphenous nerve 

7 The flexorproprius hallucis muscle 

8 The tendon of the peroneus brevis 

muscle 
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between the great toe and tbe second toe Tbe external branch, after 
giving off a communicating nerve to tbe external saphenous neive at 
the outer ankle, passes ovei the dorsum of the foot and divides into 
digital nerves, which supiily the skin of the contiguous sides of the 
second and third, third and fourth, and fourth and fifth toes The distii- 
bution of these digital nerves is variable, but the author has found in the 
majority of Ins dissections that they have pursued the couise above given 

The anieiior tibial neive is also derived from the peroneal nerve It 
varies in its position on the front of the leg (page 310), but above the 
ankle it is usually found external to the anterior tibial aitery, with which 
it passes beneath the an tenor annulai ligament and proceeds on the dor- 
sum of the foot at the outer side of the doisahs pedis aiteiy, and finally 
divides opposite the first digital cleft to supply the skin of the adjacent 
sides of the great toe and the second toe (Plate 93, Fig 3, No 15, and 
Plate 94, Fig 6, No 13) The internal saphenom nerve is a branch of 
the anterior crural nerve (page 259) It is in close relation with the 
internal saphenous vein on the inner side of the leg (page 302) as far 
as the internal malleolus, where it continues to supjily the skin upon 
the innei bordei of the foot and the great toe As above stated, it is 
joined by the hallucal nerve from the musculo-cutaneous nerve over the 
dorsum of the foot The external saphenous neive appears at the outer 
border of the tendo Achillis in close relation with the external sa 2 ihe- 
nous vein (Plate 93, Fig 4, No 4). It curves round behind the external 
malleolus and is distributed to the skin over the outer bolder of the 
foot and the little toe It communicates with the musculo-cutaneous 
neive on the dorsum of the foot 

The doi sails pedis aiteiy is the continuation of the anteiioi tibial 
aiteiy (Plate 92, Fig 1, No 9, and Plate 93, Fig 3, No 6) After 
issuing fiom beneath the anterior annular ligament the aiteiy passes 
ovei the instep as far as the inteival between the fiist and second toes, 
where it divides into its terminal blanches The dorsalis hallucis aiteiy 
continues ovei the first intei osseous space and supplies the digital arte- 
ries to the sides of the gieat toe and the inner side of the second toe 
The Jiist intei osseous peifoiating aiteiy, oi the communicating arteiy, 
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leaves the doisalis pedis at the fiist inteiosseous space close to the base 
of the second metataisal bone (Plate 96, Fig 5, No 9), and jienetrates 
into the sole of the foot to join the deep plantar arch (page 353) The 
dorsalis pedis aitery is between the deejD fascia and the dorsal ligaments 
over the astragalus, scaphoid, and internal cuneifoim bones It is be- 
tween the tendon of the extensor longus digitoium and the tendon of 
the extensoi longus hallucis muscle It is accompanied by vence comiteSy 
and the anterior tibial neive is always at its outer side, close to the 
tendon of the extensor longus digitorum The aitery gives off a fmsal 
branch neai the scaphoid bone, which arches beneath the extensor bievis 
digitoium muscle towaid the outei bolder of the foot (Plate 93, Fig 3, 
No 16) It supplies the taisal bones and tarsal joints, and anastomoses 
with the external malleolai and external plantar and othei aiteiies 
about the outei ankle The metataisal bianch (Plate 94, Fig 6, No 6) 
passes also beneath the extensor brevis digitorum, aiclies across the bases 
of the metatarsal bones, and distributes the thee outer inteiosseous aite- 
ries, which descend over the inteiosseous spaces to the clefts of the outer 
toes, where they divide and foim the lateial digital aiteiies The outei - 
most inteiosseous aiteiy supplies the outer side of the little toe. At the 
proximal ends of the interosseous spaces the interosseous arteiies com- 
municate with the plantai aich by the postenor peif orating aiteiies, 
and at the distal ends of the spaces they communicate with the plantar 
digital aiteries by the anteiior peifoiating arteiies. 

In the operation for ligation of the doisalis pedis aiteiy the incision 
should be made along the bordei of the inner poition of the extensor 
brevis digitorum (Plate 93, Fig 3, No 6), which is close to the 
vessel and often overlaps it The aitery, with its companion veins, one 
on each side of it, is to be found beneath a special expansion of the 
deep fascia directly over the first intermetatarsal space The anterior 
tibial neive is on its outer side By keeping diiectly in the line of 
the vessel and remembeiing that it is beneath the extra layer of the 
deep fascia, the vessel will be readily found through lack of attention 
to these points this apparently simple operation is often bungled ovei 

The deep fascia over the dorsum of the foot is a veiy delicate mem- 
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brane covering the extensor bievis and interosseous muscles About the 
ankle the deep fascia is much stronger, foiming the annular hgaments, 
wbicb confine the tendons as they pass fiom the leg to the foot The 
antenot annular ligament consists of a film, unyielding band, aiianged 
m two portions, the upper one of which stretches tiausveisely above the 
malleoli, and the lower one, connected with the other by a weak expan- 
sion, passes obliquely from the internal malleolus across the upper part 
of the taisus to be attached on the outer side to the os calcis and the 
cuboid bone Upon the inner side of the taisus a poition of the latter 
separates below the internal malleolus, and is attached to the scaphoid 
and inteinal cuneiform bones and to the plantar fascia This peculiai 
disposition of the anteiioi annular ligament at the ankle has occasioned 
the upper part to be specialized as the supeiior anterior annular liga- 
ment, and the lower part, because its blanches on the inner side of the 
taisus resemble the Greek letter A, the ligamentim lamhdoideum From 
the under surface of the superior anteiior annular ligament a septum 
passes inward, forming a sheath for the tibialis anticus tendon on the 
inner side, and a sheath for the extensor longus hallucis tendon and 
the anterior tibial vessels and nerve at the middle of the ankle Upon 
the outer side the tendons of the extensor longus digitoium and peio- 
neus teitius muscles are ensheathed by an expansion from the under 
surface of the outer pait of the ligamentum lambdoideum Each of 
these sheaths or compartments formed by the anterior annular ligament 
is lined with a separate synovial buisa, which m the case of the tendon 
of the tibialis anticus muscle extends considerably higher than the others, 
the sheath for that tendon being specially included by a sjihtting of the 
fibres of the ligament • It is interesting to note that the buisa in rela- 
tion to the tendon of the extensor longus hallucis is interposed between 
it and the anterior tibial vessels and nerve, which in this locality are 
immediately upon the lower end of the tibia 

Theie aie also strong lateial expansions of the deep fascia which 
are lesjiectively known as the external and inteinal annulai hgaments 
The external extends from the outer malleolus to the os calcis, ai clung 

acioss the tendons of the peionei muscles, m relation to which there is 
VoL 11—44 
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also a synovial buisa The internal annular ligament is a moie or less 
developed band which extends from the inner malleolus to the os calcis, 
blending with the inseition of the plantar fascia at the heel It serves 
to confine the tendons of the tibialis posticus, flexoi longus digitorum, 
and flexor longus hallucis muscles as they pass round the inner ankle 
A separate compaitment, lined with synovial membiane, is formed for 
each of these tendons by expansions from the under suiface of the liga- 
ment The importance of the annular ligaments at the ankle and the 
synovial buisse in lelation to the tendons which they conflne is rarely 
appreciated until some violent wrench or stiain makes evident their 
function In such injuries the plastic inflammation which involves the 
sheaths of the tendons is often followed by chronic impaiiment of the 
power and mobility of the foot 

The extensor hems digitoium, muscle (Plate 93, Fig 3, No 16) arises 
fiom the external part of the os caleis, from the external calcaneo-cuboid 
ligament, and from the adjacent anterior annular ligament, and passes 
beneath the tendons of the extensor longus digitorum (Plate 92, Fig 1, 
No 15), the flbres taking an oblique course and teiminatmg in four 
tendons, which are attached to the four inner toes, as follows the 
innermost is the largest, and, because it is inserted independently by 
an expansion into the base of the first phalanx of the great toe, is 
sometimes consideied sepaiately as the extensor brevis hallucis muscle, 
while the outei tliiee tendons unite with the coi responding long extensor 
tendons (page 306) upon their outer sides (Plate 94, Fig 6, No 14), 
and are inserted with them into the doisal aponeurosis of the second, 
thud, and fourth toes 

There are seven intei osseous muscles in the foot, which are aiianged 
veiy much like the interosseous muscles in the hand They occupy the 
intei metatarsal spaces, foui being upon the dorsal suifaoe and three upon 
the plantar. The foui doisal intei osseous muscles are visible below the 
divisions of the extensor bievis digitoium. Each of these little muscles, 
except the first, arises by two heads from the opposed surfaces of the 
metatarsal bones, their heads being sepaiated by tlie perfoiating aitery 
coi responding to each intei space The Jiist doisal intei osseous muscle 
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arises by an %nner head from tlie base of the metatarsal bone of the 
great toe and from the internal cuneiform bone, often blending ivitli 
the insertion of the peroneus longus muscle, and by an outei head fiom 
the second metatarsal bone It is inserted into the dorsal aponeurosis of 
the second toe upon the side next to the great toe. The thiee plantar 
interosseous muscles arise from the inner sides and plantar sui faces of 
the third, fourth, and fifth metatarsal bones, and aie respectively in- 
serted into the bases of the first phalanges and dorsal aponeurosis of 
the third, fourth, and fifth toes Buisa3 aie generally found interposed 
between the metatarso-phalangeal joints and the tendons of the inter- 
osseous muscles These bursa sometimes occasion painful swellings be- 
tween the toes The interosseous muscles aie supplied by the external 
plantar nerve The action of the interosseous muscles is chiefly to pio- 
duce flexion of the toes, although they also serve to draw the toes to or 
from one another, according to the side of the phalanges upon which 
they are inserted The dorsal interossei tend to diaw away from the 
line of axis of the second toe, while the plantar inteiossei diaw towaid it 
Upon removal of the skin and supeificial fascia from the sole of 
the foot, the deep oi plantar fascia is exposed. The dissection lequires 
much patience, in consequence of the tough septa of aieolar tissue which 
encloses the peculiar granular fat m this legion and which intimately 
connects the fascia with the skin by numeious strong fibres 

The plantar fascia (Plate 94, Fig 1, No 4) is a glistening, 
white, dense condensation of the deep fascia, composed of tiansverse and 
longitudinal fibies The central portion is the strongest It is attached 
posteiioily to the under and back part of the os calcis, and extends for- 
ward, spreading out over the heads of the metatarsal bones, where it 
divides into five slips, each of which expands and separates into seveial 
layeis The most superficial of these layeis blends with the skin in the 
depth of the tiansveise digital fuiiow, which marks off the toes fiom 
the sole, while the deeper laj^eis foim lateral bands which hlend with 
the capsular ligaments of the metatarso-phalangeal joints and the sheaths 
of the flexoi tendons Near the os calcis the fibies are chiefly longitu- 
dinal, but they aie reinforced by transverse fibies as the fascia expands. 



348 THE REGION OF TSE ANKLE AND TEE FOOT 

and at the points of subdivision the tians verse fibies aie especially 
stiong, seiving to bind the slips togethei, and forming aiclies acioss the 
digital vessels and neives, which can be seen, when the fat is lemoved, 
passing to the sides of the toes (Plate 94, Fig 1) Along each side of 
the cential poition of the plantar fascia there aie expansions, which aie 
much less dense in front than they are behind These form the lateral 
plantai %nt6rmmcvh,T septa, and serve to separate the muscles of the 
great toe and little toe respectively from the central mass of muscles in 
the sole of the foot. When the fat is removed it will be noticed that 
the margins of the central portion of the plantar fascia are clearly in- 
dicated by furrows into ivhich pass the lateral expansions The outer 
expansion is strongly developed between the tuberosity of the metatarsal 
bone of the little toe and the os calcis, and is sometimes called the fifth 
metataisal ligament, and in consequence of muscular fibies being often 
found in the band it has received the additional name of the abductor 
ossis metataisi minimi digiti muscle 

The central portion of the plantar fascia assists materially in sup- 
porting the anteio-posterior arch of the foot In “fiat-foot” there is 
always more or less yielding of this fascia An abscess situated beneath 
the plantar fascia will always be firmly bound down, and often causes 
intense pain and great destruction of the deeper tissues unless promptly 
relieved Sometimes foreign bodies are retained beneath the plantar 
fascia and give use to many obscuie symptoms due to irritation of the 
plantai nerves In one case the authoi removed a splinter thiee inches 
long from the foot of a young lady, which had penetrated a thin slip- 
per while she was dancing upon a rough fioor, and had been retained 
beneath the plantar fascia for the period of a year and a half During 
this time she had been subject to frequent epileptic attacks of a severe 
character, but, as there had not been any inconvenience lu walking, nor 
any other symptoms referable to the accident to her foot, the local cause 
was not recognized until demonstrated by its removal, when the epilepsy 
entirely ceased 

After division of the plantar fascia above the heel, and its careful 
dissection, the vaiious groups of muscles of the sole of the foot are 
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exposed, with the blanches of the plantai vessels and nerves (Plate 94, 
Figs 2, 3, and 4) 

Tho, jlexor bievis dtgiioium muscle arises fiom the innei tubeicle of 
the os calcis, between the abductoi hallucis and the abductor minimi 
digiti, from the inteimusculai septa, and flora the under suiface of the 
plantar fascia It passes foiwaid and divides into foui tendons, which 
pass to the four outer toes sujiei ficially to the tendons of the flexoi longus 
digitorum (page 313), the sheaths of which they enter At the bases of 
the fiist or pioximal phalanges the tendons of the flexoi bievis divide, 
allowing the tendons of the flexor longus to pass between them to the 
bases of the distal or ungual phalanges, while they again unite and aie 
inserted into the second or intermediary phalanges The mannei of the 
nisei tion of these tendons is similai to that of the tendons of the flexoi 
subliinis digitoiura in the hand (page 381, Vol I) When the flexor 
bievis digitoium is removed, the main tendon of the flexor longus digi- 
iorum is seen descending fiom behind the mnei ankle into the sole 
(Plate 94, Fig 3, No 3), where it receives a slip fiom the tendon of 
the flexor longus hallucis muscle (page 314) and the mseition of the 
flexor accessoims muscle (as desciibed below), and divides into foui ten- 
dons, which peifoiate the tendons of the flexor brevis (as described above) 
to be inseited into the bases of the ungual phalanges of the four outei 
toes The flexor accessorius muscle aiises beneath the flexor bievis by 
muscular fibies flora the inner and lower pait of the os calcis, from the 
calcaneo-scaphoid ligament, and by tendinous fibies fiom the external 
tubeicle of the os calcis and the adjacent boidei of the calcaneo-cuboid 
ligament The fibies of the muscle pass diiectly to the deep bordei of 
the long flexor tendon, into which they aie inserted by short fibious 
bands The accessoims is chiefly attached to the tendons foi the third 
and fouith toes When the undei sui faces of the tendons of the flexoi 
longus digitoium aie examined, they aie found to receive upon then 
opposed sides the attachments of four small muscles, called the lum- 
hicales (Plate 94, Fig 3) Each of these muscles, except the first, 
Avhich IS attached only to the inner side of the tendon to the second 
toe, aiises by two tendons and passes forward around the inner side of 
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Figfure 1. 

The relations of the parts as they appear after amputation at the right hip joint, by the long anterior and short 
posterior flap method 


1 The tendon of the adductor loiigus muscle 

2 The pectineus muscle 

3 The psoas muscle 

4 The iliacus muscle 

fl The sartorius muscle 

6 The anterior crural nerve 

7 The tensor fasci® femoris musele 

8 The anterior portion of the capsule of the hip turned 

upward 

9 The bottom of the acetabulum 

10 The gluteus medius muscle 

11 A branch of the external circumflex artery 


12 The pvriformis muscle 

13 A branch of the superior perforating artery 

14 The cnt femoral artery and vein 

15 The adductor brevis muscle 

16 The profunda femons artery and vein 

17 The obturator externus muscle 

18 The adductor magnus muscle 

19 The tendon of the biceps femoris muscle 

20 The tendons of the semi tendinosus and semi mem 

branosus muscles 

21 The great sciatic ner\ e 

22 The gluteus maximus muscle 


Figure 2. 


Amputation through the middle of the right thigh by 
relations of the vessels to the femur and the appearance of 
sawn, in a M ell developed man, aged about thirty tivo years 

1 The rectus femoris muscle 

2 The periosteal flap turned upward 
8 The shaft of the femur 
4 The vastus externus muscle 

6 Perforating branches of the profunda femoris artery 

6 The great sciatic nerve 

7 The biceps femoris muscle 

8 The tendon of the semi membranosus muscle 

9 The semi tendinosus muscle 


the antero posterior oval flap method, showing the proper 
the seiered muscles immediately after the bone has been 

10 Tlie internal saphenous t eln 

11 The sartonus muscle 

12 The vastus internus and crureuB muscles 

13 The femoral artery 

14 The femoral vein 

15 The adductor longus muscle 

16 The adductor magnus muscle 

17 Perforating arteries 


Figure 3. 

Amputation at the right knee joint by the antero posterior flap method, showing the relations of the severed parts 
ns they appear upon completion of the operation 


1 The ligamentum patellae 

2 The external condyle 

3 Fatty tissue in the intercondylar fossa 

4 The external lateral hgament 

5 The popliteal vein 

6 Branches of the inferior external articular vessels 

7 The internal popliteal nerve 


8 The external popliteal nerve 

9 The posterior flap, consisting chiefly of the divided 

gastrocnemius muscle 

10 The internal condyle 

11 The popliteal artery 

12 The inferior internal articular artery 

13 The tendon of the plantaris muscle 


Figure 4 


Amputation at the middle of the right leg, showing e^ecially the proper relations of the vessels 


1 The tibialis anticus muscle 

2 Tlie extensor longus digitoriim muscle 

3 Tlie anterior tibial vessels and nerve 

4 The peroneus longus muscle 

5 The sail n flbula 

6 The peroneal vessels 


7 The external saphenous v ein and nerve 

8 The sawn tibia 

9 The tibialis posticus muscle 

10 The posterior tibial vessels and ner\ e 

11 The posterior flap consisting of the divided soleus and 

gastrocnemius muscles 





THE EEGflOJSr OF THE ANKLE AND THE FOOT 351 

each of the outei toes respectively, and is inserted into the doisal apo- 
ueuiosis, blending with the tendinous insertions of the extensoi muscles 
over the bases of the pioximal phalanges 

The action of the flexoi bievis digitorum muscle is to flex the second 
01 inteimediary phalanges on the fiist or proximal phalanges, and then 
to flex the lattei on the metatarsal bones The flexor accessorius muscle 
selves to coriect the obliquity of the mam tendon of the flexor longus 
digitoium which is due to the projection backward of the heel The 
action of the lumbricales is veiy similar to that of the analogous muscles 
in the hand (page 403, Vol I ) 

There aie four short muscles of the great toe, the abductor hallucis, 
the flexor bievis hallucis, the adductor obliquus hallucis, and the ad- 
ductor tians versus hallucis The abductor hallucis muscle arises from 
the inner tubercle of the os caleis (Plate 94, Fig 2, No 2), from the 
internal annular ligament and the plantar fascia, and from the septum 
separating it from the flexor brevis digitorum, thus arching over the 
plantar vessels and nerves and the tendons which pass round the mnei 
ankle beneath the annular ligament It also receives an additional 
origin from the tuberosity of the scaphoid bone. The fibres converge 
to a tendon which is inserted into the base of the first phalanx of the 
great toe and the inner sesamoid bone This muscle is practically the 
innermost of the senes of interosseous muscles of the foot Its chief 
action IS to flex the first phalanx, while it extends the second, although 
it IS capable of abducting the great toe to a slight degree inward from 
the middle line of its proper metatarsal bone 

The Jlexoj brevis hallucis muscle (Plate 94, Fig 4, No 3) arises 
by a narrow tendon from the cuboid bone and from the fibrous expan- 
sion from the tendon of the tibialis posticus muscle into the internal 
cuneiform bone (page 315) It divides into two portions, which pass over 
the metatarsal bone of the great toe, one on each side of the tendon of the 
flexoi longus hallucis muscle, and are inserted tendmously into the outer 
and inner sides of the proximal phalanx of that toe and to the coi re- 
sponding sesamoid bones The inner tendon is closely united with the 
abductoi hallucis, and the outer tendon with the adductor hallucis The 
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sesamoid bones in i elation to these tendons (page 315) form a pulley 
thiough which the tendon of the flexor longus hallucis can act fieely 
without being piessed upon, as in walking and lunning 

The adductor obhquus hallucis muscle is a poweiful little muscle 
arising fiom the bases of the second, thud, and fourth metatarsal bones 
and from the sheath of the peroneus longus muscle It passes obliquely 
across the foot, and is inserted conjointly with the tendon of the inner 
portion of the flexor brevis hallucis into the external sesamoid bone 
and the outer side of the base of the proximal phalanx of the great 
toe It closely resembles the interosseous muscles, the fleshy poition fill- 
ing the space on the outside of the fiist metatarsal bones ovei lapping the 
plantar arch 

The adductoi tiansveisus hallucis (or iransversalis pedis) muscle is a 
nariow, fleshy band extending across the distal ends of the metatarsal 
bones It arises by three slips from the plantar surfaces of the capsulai 
ligaments of the fourth and fifth metataiso-phalangeal joints, and jiasses 
transversely to be inserted also into the outer sesamoid bone with the 
above muscles. This muscle forms the base of the so-called plantai 
tiiangle, in which the plantar arch is formed, the innei side of the space 
being bounded by the adductor obhquus, and the outer side by the flexor 
bievis minimi digiti 

There are three muscles of the little toe, the abductor minimi digiti, 
the flexor brevis minimi digiti, and the opponens minimi digiti The 
abductot minimi digiti muscle is on the outer side of the foot (Plate 94, 
Fig 2, No 10) It aiises fiom the under surface and outer tubercle 
of the os calcis, from the plantar fascia, and from the septum between 
it and the flexor bievis digitorum. It aiches over the plantar vessels 
and nerves as they pass into the sole A portion of the muscle is 
attached to the tuberosity of the metataisal bone of the little toe, while 
the greater pait passes foiwaid to a tendon which is inserted into the 
outer side of the proximal phalanx of the little toe conjointly with the 
tendon of the flexor hems minimi digiti muscle The latter is a very 
small muscle arising from the base of the metatarsal bone of the little 
toe and from an expansion of the calcaneo-cuboid ligament It is in- 
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seited into the outer side of the base of the proximal phalanx of the 
little toe The opponens digih muscle is the name given to the 

deeper portion of the above muscle, which aiises from the sheath of 
the peroneus longus muscle It is inserted into the fiont of the lower 
suiface of the metatarsal bone of the little toe 

The plantar arteries are the terminal divisions of the posterior 
tibial arteiy (page 315), from which they aiise at a point midway be- 
tween the os calcis and the inner ankle (Plate 93, Fig 2, No 4) 
The inteinal plantar artery passes forwaid at first beneath the abductor 
hallucis, and then in the interval between that muscle and the flexor 
bievis digitorum as far as the base of the ball of the gieat toe, where 
it anastomoses with the digital branch of the dorsalis pedis aiteiy (page 
343) in the cleft between the great toe and the second toe , In its 
couise it supplies the contiguous muscles, and occasionally establishes a 
superficial plantar aich by sending a branch aeioss to join the super- 
ficial branch of the external plantar aitery 

The external plantar artery is much larger than the internal It 
curves outwardly on the sole of the foot (Plate 93, Fig 2, No 16), at 
first between the os calcis and the abductor hallucis, then between the 
flexor brevis and the flexor accessorius, as far as the base of the meta- 
tarsal bone of the little toe At this point it turns mward between the 
flexor brevis muscle and the abductor minimi digiti muscle, and passes 
deeply into the sole over the plantar mterosseous muscles, forming the 
deep plantar arch 

This arch corresponds to the posterior fourth of the metatarsal bones 

The external plantar artery, between its origin and the arch, furnishes 

branches to the skin and fascia over the os calcis, and to the muscles 

of the sole and of the little toe From the digital border of the arch 

the digital arteries aiise These vessels communicate by means of the 

anterior perforating arteries with the interosseous arteries on the dorsum 

of the foot (page 344), through the front part of the three outer inter- 

metatarsal spaces, and, by means of the posterior peiforating arteries at 

the back part of the spaces, also with the dorsal interosseous arteries 

Beyond this series of inosculations the digital aiteiies extend to the 
VoL II — 15 
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clefts between the toes, where they subdivide and supply the contiguous 
sides of the adjacent toes The terminal twig of the external plantar 
aitery anastomoses with the digital aiteiy, which sujiplies both sides of 
the great toe and the inner side of the second toe and is derived from 
the first perforating or communicating branch of the dorsalis pedis 
artery Each digital lateral branch anastomoses with its fellow-branch, 
establishing two small arches, one in the pulp of each toe, and one be- 
neath the matiix of the nail Both plantar arteiies have vence corwites 
(Plate 93, Fig 2) 

The plantar neives are the terminal divisions of the posteiior tibial 
nerve (page 319), from which they aie deiived at the inner ankle ex- 
ternally to the coiresponding origins of the plantar arteiies (Plate 93, 
Fig 2, No 3) The %nte')nal plantar nerve is laigei than the external 
It accompanies the internal plantar aitery along the inner part of the 
sole, distiibuting cutaneous and muscular branches as well as aiticular 
blanches to the contiguous joints of the taisus and metataisus Between 
the abductor hallucis and flexor brevis digitorum muscles it divides into 
four d%g%tal nerves, which are distributed as follows The first digital 
neive supplies the inner portion of the flexor brevis hallucis muscle 
and the skin over the inner side of the great toe The second digital 
nerve divides into two branches, one to the internal lumbiicalis muscle 
and the other to the opposed sides of the great toe and the second toe 
The third digital nerve supplies the second lumbiicalis muscle, and 
then divides to supply the opposed sides of the second and third toes 
The fourth digital neive is joined by a branch fiom the external 
plantar nerve, and is distiibuted to the opposed sides of the third and 
fourth toes The digital neives send off branches at the teiminal or 
ungual phalanges which wind round to supply the doisal sui faces It 
will be noticed that the mannei of distiibution of the internal plantai 
neive coriesponds to the manner of distiibution of the median nerve 
on the palm of the hand (page 416, Vol I) 

The external plantar nerve follows the course of the external plantai 
aiteiy (Plate 93, Fig 2, No 17) It supplies the abductor minimi 
digiti and flexor accessoiius muscles, and then divides into a supeificial 
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and a deep branch The supe'ificial joins the fourth digital neive from 
the internal plantar, and sends a branch to the cleft between the fourth 
and fifth toes, supplying the thud and fouith lumbiicales muscles, as 
well as the skin of the opposed sides of the little toe and the fourth 
toe Another bianch also supplies the interosseous muscles of the fourth 
inteimetataisal space and the outei side of the little toe The deep 
blanch of the external plantai nerve accompanies the plantar arch into 
the deeper pait of the sole of the foot It supplies all the interosseous 
muscles except the fouith, the abductoi hallucis, the adductor transversus 
hallucis, and the outer two lumbricales 

There are remarkably few supeificial veins in the sole of the foot, 
but the superficial lymphatics are numeious and form an intricate plexus 
everywhere in the subcutaneous tissues of the sole The lymphatic 
vessels aiismg fiom this plexus pass to the bordeis and dorsum of the 
foot (already desciibed, page 341) 

Wounds involving either of the plantar aiteries are always seiious, 
on account of then depth and of the difficulty in reaching the cut ves- 
sels in the wound without injuring the surrounding nerves and tendons 
There is, howevei, no othei satisfactory way of dealing with hemorrhage 
of these vessels, because it cannot be effectually checked by ligature of the 
mam supplying arteries, the anterior and the posterior tibial, above the 
ankle, on account of the free inosculations between the malleolar branches 
of the peroneal artery (page 317) and the other malleolar arteries and 
the tarsal bianch of the dorsalis pedis artery (page 343), also with the 
internal calcanean branch of the external plantar artery In some in- 
stances the external plantar artery has been secured by a ligature from 
the dorsum of the foot after excision of one of the metatarsal bones 
In most cases hemorrhage from a wound of the sole may be arrested 
by elevation of the limb, aided by a broad compress over the wound, 
with compression at the same time applied upon the mam arteries at 
the ankle, but this procedure does not always answer, and the surgeon 
will have to observe the rule of securing the bleeding vessels in the 
wound, where the tissues are so dense that the walls of the vessels are 
not allowed to contract In this lespect, wounds of the sole of the foot, 
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of the palm of the hand, and of the scalp bear a close resemblance to 
one another and require similar tieatment 

The buisa in lelation to the metataiso-phalangeal joint of the great 
toe fiequently becomes enlaiged in consequence of the ■weaiing of im- 
piopeily-shaped shoes, forcing the great toe outwardly into an oblique 
position, so that the metatarsal joint becomes prominent The condition 
IS called a human, and when allowed to continue unrelieved may lesult 
in weakness of the great toe, owing to the outward displacement of the 
tendon of the extensor longus hallucis muscle 

The huisob between the teudo Achillis and the upper part of the os 
caleis (lefeiied to on page 313) sometimes becomes inflamed, and may 
bulge out laterally on each side of the tendon, thus simulating ankle- 
joint disease 

Much stress has been laid upon the normal relations of the tendons 
about the ankle (page 339) As they frequently have to be divided in 
operations for relief from the various deformities which most commonly 
occur in this region, called cluh-foot, they should also be examined with 
especial reference to their abnormal positron in these deformities 

In tahpes eqmnus the heel is drawn up by the contraction of the 
muscles of the calf through the tendo Achillis, the jratient walking upon 
the balls of the toes The foot bends at the medio-taisal joint, so that 
the astragalus is displaced more or less downwaid and projects upon the 
dorsum The plantar ligaments and fascia are variably con ti acted 

In tahpes calcaneus the toes are drawn upward through the agency 
of the extensor muscles, and the heel assumes a vertical position, the 
upper articular suiface of the astragalus sometimes extending backward 
so that it projects beyond the tibia 

In tahpes vaius the heel is drawn up by the tendo Achillis, while 
the foot is adducted, its inner border being diawn up waul by the coii- 
tiaction of both the tibialis anticus and the tibialis posticus muscle 
The flexor longus digitorum also exerts a conti acting influence upon 
the sole The os calcis being drawn upward, the astragalus is displaced 
downward and forward, presenting its upper articular suiface on the 
dorsum The foot is twisted transversely at the medio-tarsal joint, so 
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that the scaphoid is displaced upward, often as far as the internal mal- 
leolus, and the cuboid bone is forced into the lowest position in the 
tarsus The patient always walks on the outer boidei of the foot, 
chiefly upon the outei side of the metataisal bone of the little toe 

In talipes valgus the outei border of the foot is drawn upwaid, the 
contracting muscles being the peroneus longus and the peroneus brevis 
The astiagalus usually pi ejects foiward and downward, the scaphoid is 
depressed, and, the foot being abducted, its outer border is raised In 
walking, the weight is received upon the internal malleolus and the 
scaphoid bone 

There aie modifications of these forms of talipes which consist in 
combinations of the varieties above described, and which aie designated 
according to the parts that are piedominantly involved It should be 
observed that in talipes equino-varus the patient walks chiefly upon the 
ball of the little toe, while in talipes eqxmio-valgus he walks upon the 
base of the great toe 

The points for division of the tendons about the ankle are as follows. 
The tendo Achillis is usually cut from before backward two and a half 
centimeties, or about an inch, above the os calcis, the knife being pref- 
erably intioduced from the inner side, to avoid the posterior tibial ves- 
sels and nerve Care should also be observed not to wound the small 
01 external saphenous vein and nerve, which aie close to the boidei of 
the tendo Achillis, often low down (Plate 93, Fig 1). The tendon of 
the tibialis anticus may be divided from the outei side in front of and 
below the internal malleolus (Plate 92, Fig 1) The tendon of the 
tibialis posticus may be divided between the end of the internal mal- 
leolus and the tuberosity of the scaphoid bone (Plate 94, Fig 5) The 
tendons of the peionei muscles may be divided between the point of 
the external malleolus and the tuberosity of the metatarsal bone of the 
little toe, gieat care being taken to avoid the external saphenous nerve, 
which here is in close relation to the tendons (Plate 94, Fig 7) With 
regard to the operations foi the relief of club-foot, it may be said that, 
owing to the disappointing results often obtained from subcutaneous 
tenotomy, it is better in many cases to make a free incision over the 



PLATE 96. 

Figure 1. 

The left knee joint laid open as in the first stage of amputation at this joint, showing the e'^act relations of the parts 

1 The position of the top of the pa 4 The anterior crucial ligament 8 The e-^ternal condyle of the femur 

tella 5 The mternal semdunar fibro-car 9 The external lateral ligament 

2 The upper portion of the severed tilage 10 The head of the tibia 

ligamentum patellm 6 The coronary ligament 11 The external semilunar fibro car 

3 The internal condyle of the femur 7 The lower portion of the severed tilage 

ligamentum patellie 

Figure 2. 

The relations of the parts as seen after completion of an amputation at the left knee joint by the antero posterior 
flap method 

1 The upper jiortion of the severed 6 The popliteal artery 

ligamentum patellffi 7 The internal popliteal nerve 

2 The internal eondj le of the femur 8 The poplitens muscle 

8 The ligamentum mucosum 9 The inner head of the gnstrocne 

4 The internal lateral ligament mius muscle 

5 Fat in the pophteal space 10 The external condyle of the femur 

Figure 3. 

The relations of the parts ns seen immediately after amputation nt the right ankle-joint by the method of Pirogoff 

1 The cut end of the tendon of the ex 6 The tendons of the peroneus Ion 10 The cut tendon of the tibialis an 

tensor proprius hallucis muscle gus and brevis muscles ticus muscle 

2 The cut tendon of the extensor 7 The section of the os cnlcis (pecu 11 The anterior tibial artery 

communis dlgitorum muscle liar to this opemtion) 12 The saun end of the tibm 

8 The cut tendon of the peroneus 8 The external plantar artery and 13 The cut tendon of the tibialis pos 
tertius muscle nerve ticus muscle 

4 The sawn end of the fibula 9 The skin and fascia of the sole of 14 The posterior tibial artery 

5 The out tendon of the flexor longus the foot 15 The internal plantar artery and 

baUuois muscle nerve 

Figure 4. 

The relations of the parts as seen upon removal of the left foot at the medio tarsal joint, usually called Chopart s 
operation 

1 The cut tendon of the tibialis an 6 The out tendon of the abductor 

ticus muscle hallucis muscle 

2 The dorsalis pedis artery 6 The external plantar nerve 

3 The astragalus 7 The cut tendon of the extensor 

4 The internal plantar artery proprius hallucis muscle 

Figure 5. 

The tarso metatarsal joint of the right foot laid open ns seen in the first stage of amputation at this joint by the 
process of Lisfranc 

1 The external malleolus 0 The fourth metatarsal bone 

2 The external cuneiform bone 7 The third metatarsal bone 

3 The cuboid bone 8 The internal malleolus 

4 The external plantar artery 9 The dorsabs pedis artery 

5 The articular surface of the fifth 10 The middle cuneiform bone 

metatarsal bone 11 The internal cuneiform bone 

Figure 6. 

The relations of the parts on completion of the amputation (of Lisfranc) 
foot, ns in Figure 5 

1 The external malleolus 5 The external plantar artery 

2 The 'evered extensor tendons 6 The internal malleolus 

3 The external cuneiform bone 7 The dorsalis pedis artery 

4 The cuboid bone 8 The middle cuneiform bone 

Figure 7. 

The incisions for amputabon of the great toe of the left foot, and the relation of the plantar branch of the dorsalis 
pedis artery to the first metataiso phalangeal jomt 

1 The plantar branch of the dorsalis I 2 The base of the proximal phalanx I 3 The tendon of the extensor longus 
pedis artery 1 of the great toe I hallucis muscle 

Figure 8. 

The incisions for amputation of the middle toe of the left foot nt Its tarso phalangeal joint 

1 The digital artery in the cleft be | 2 The base of the proximal phalanx | 3 The head of the middle metacar 
tween the second and third toes I of the middle toe 1 pal bone 


at the tarso metatarsal joint of the right 

9 The internal cuneiform bone 
10 The flexor tendons in the plantar 
flap 


12 The flexor tendons in the plantar 

surface of the foot 

13 The first metatarsal bone 

14 The second metatarsal hone 

15 The severed extensor tendons to 

the toes 


8 The cut tendon of the extensor 

communis dlgitorum muscle 

9 The os calcis 

10 The cut tendon of the peroneus 

longus muscle 

11 The external plantar artery 


11 The internal semilunar fibro-car 

tilage 

12 The semi membranosus muscle 

13 The popliteal vein 

14 The outer head of the gastrocne 

mius muscle 
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contracted parts, so tliat the operator can see what he is doing, and 
therefore do it well There are always many false bands of condensed 
connective tissue in these cases, which are almost as impoitant to divide 
as the contiacted tendons, and tl^e oithopsedic surgeon who has had ex- 
perience appreciates the necessity of dividing everything which offers 
resistance to the foot being placed in proper position It is an estab- 
lished fact that severed tendons will reunite even when the breach be- 
tween the cut ends is of considerable extent, provided that then synovial 
sheaths are not implicated On account of this last impoitant factor, 
the tendons in club-foot operations are now usually cut at their insertions 
by free incisions made in the sole of the foot, rather than above the 
malleoli, where the synovial sheaths enclose the tendons It should be 
noted that a moderate degree of vaiibs is natural to the feet of all in- 
fants, for the feet are always placed with their soles turned inward and 
upward while %n uteio, and it is not until the extensor and abductor 
muscles become more developed that the subsequent normal position of 
the feet at right angles to the legs is attained 

The peculiai deformity called flat-foot is due to the yielding of the 
calcaneo-scaphoid and long and short calcaneo-cuboid oi plantar liga- 
ments, the plantar fascia, and the tendinous insertions of the tibialis 
anticus, tibialis posticus, and peioneus longus muscles. The calcaneo- 
scaphoid ligament and the tendon of the peioneus longus are probably 
those which aie most conceined, for they are the chief agents in main- 
taining the normal arches of the foot When the infer loi calcaneo- 
scaphoid ligament (page 331) yields, the head of the astragalus is no 
longer supported, and, as it selves as the keystone of the longitudinal 
arch, the weight of the body causes a general settling of the tarsal 
bones, which, becoming affected by undue pressure, gradually change 
their form and produce various distortions In all these deformities in- 
volving the bones of the tarsus it will be noticed that they occur chiefly 
about the mecho-taisal joint, which is composed of the astragalo-scaphoid 
and calcaneo-cuboid joints In addition to flexion and extension, this 
joint permits of a slight degiee of rotation by which the sole may 
be turned either inwardly or outwardly, according as the astragalo- 
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scaphoid 01 the calcaneo-cuhoid joint is chiefly employed Movement is 
somewhat fieer at the- foimei of these joints than at the latter (page 331) 
Dishcahons at the anhle-joint aie almost mvaiiahly associated with a 
fractuie of either the tibia oi the fibula, or of both of these bones. 
The dislocation may occur foiward, backwaid, inward, or outward, and 
in some rare instances has been leported to have occuired upwaid, 

the astiagalus having been jammed between the lowei ends of the leg- 

bones The lateral dislocations are the most common, and are caused 
by a wrench to the foot in such a manner that the astragalus is ro- 
tated so that either the outei or the innei boidei of its uppei aiticular 
suiface IS brought in contact with the horizontal aiticular suiface of 
the tibia In such an injuiy theie is necessaiily some rupture of the 
lateial ligaments, but veiy laiely aie the ligaments of the infeiior 
tibio-fibulai joint tom The fibula is the bone which is usually impli- 
cated, and it may be bioken by eithei foicible eveision or inveision 
of the foot (page 320), but most commonly it is by eveision In the 

lattei form of accident the internal lateial ligament is torn, and the 

astiagalus is biought against the end of the external malleolus, the 
fibular shaft being usually broken about two oi thiee inches above 
the ankle When dislocation occurs from foicible inveisiou of the foot, 
the external lateral ligament is sti etched, not torn, so that the end of 
the outer malleolus is diawn inwaid and the shaft bieaks about two or 
three inches above the ankle In fiactuie of the fibula fiom eveision 
the lower fragment is inclined towaid the tibia, while in fiactuie fiom 
mveisiou the lower fiagment is inclined away fiom the tibia In both 
instances the causes which may be assigned foi the bieaking of the 
fibula aie the gieatei comparative length of the outer malleolus and 
the firm bond between the lower ends of the leg-bones through the 
strong ligaments of the inferior tibio-fibulai joint (page 299) 

PoWs fiactuie at the ankle consists in the dislocation outwaidly, with 
fracture of the lower pait of the shaft of the fibula, and ruptuie of the 
internal lateial ligament, usually the end of the internal malleolus being 
broken off There is generally great deformity, the astragalus being so 
displaced that the foot is turned comjiletely outward and upward 
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M'octures of the bones of the foot are geneially occasioned by seveie 
crushes, and are associated with laceration of the skin, fasciae, and ten- 
dons The os calcis is moie fiequently bioken than any of the other 
taisal bones Sometimes the posteiioi piojection is bioken by a fall 
directly upon the heel, and occasionally it has been detached by the 
over-exeition of the muscles of the calf upon the tendo Achillis in 
attempting to recover fiom a misstep 

The sustentaculum tali has been broken in at least two cases within 
the author’s experience In one of these the fracture was caused by a 
fall upon the bare foot, when the process came forcibly in contact with 
a projecting stone In the other the patient was thiown from a carriage 
and piobably had the foot violently twisted outward, it having been 
caught between the spokes of a wheel 

AmputaUon at the anhle-joint is usually done by one of the two 
following methods tSyme’s amputahon consists in the lemoval of the 
entire foot A cuived incision is fiist made with a stout straight bis- 
toury from one malleolus to the other, acioss the instep, with the foot 
slightly extended The anterior poition of the capsule of the ankle- 
joint IS at once opened, and the lateral ligaments aie divided with the 
point of the knife To do this expeditiously, the foot should be depiessed 
and bent outwaidly, so as to stietch the internal ligament while it is 
being cut, and bent inwaidly for the same reason while the external 
ligament is being cut Care should be taken not to wound the posteiior 
tibial artery, which is immediately behind the internal malleolus (Plate 
94, Fig 5, No 10) After the supeiioi articular surface of the astrag- 
alus IS freely exposed, the foot should be bi ought to its j)iopei position, 
and a second incision should be made, at an angle of about foity-five 
degrees with the fiist, through the tissues of the sole, extending from 
one malleolus to the othei The dissection of the os calcis fiom the 
coverings which are so intimately connected with it at the sides as well 
as posteriorly is necessaiily very tedious, and it can be best done by 
working alternately fiom above and fiom below It is important to 
avoid leaving any of the periosteum of the os calcis in the flap, as its 

presence might occasion the formation of bony nodules which would 
VoL II — 46 
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produce troublesome iiritation lu the stump The ends of the malleoli 
and the articulai suiface of the tibia aie usually sawn off befoie bringing 
the tissues of the heel foiwaid ovei the bones The cup-shaped poste- 
iior flap lesulting from the dissection of the os calcis is liable to form 
a pocket foi the collection of sanious exudation oi of pus, and theiefoie 
immediately upon the foimation of the flaps and befoie appioximatmg 
them it IS well to make a hole thiough the most dependent part and 
insert a tube or some other means of drainage The vitality of the 
posterior flap depends on the calcanean branches of the posteiioi tibial, 
the malleolar branches of the anterior tibial, and the posterior branches 
of the peroneal The stump resulting from a tSyme amputation is gener- 
ally serviceable, but in the author’s experience it has not proved so 
well adapted foi support as the stump which results after the modified 
form of the opeiation known as the amputation of Piiogoff* 

Phi'ogoff’s amputahon consists in removing all of the foot except the 
poster lor projection of the os caleis (Plate 96, Fig 3) The incisions 
for the flaps are made in precisely the same manner as in the former 
operation, but, instead of dissecting the heel-flap from the bone after the 
ankle-joint is oxiened and the lateral ligaments have been cut, the os 
calcis IS sawn off by applying a nairow-bladed saw behind the posterior 
lip (or os tngonum, page 323) of the astragalus and sawing thiough 
the bone in a direction obliquely downward and forward The object 
of sawing the os calcis in this manner is twofold the posteiioi tibial 
artery is usually thus preserved in its immediate relation to the bone, 
and the shape of the section of the bone renders it well adapted to being 
placed in the former site of the astragalus between the malleoli It is 
rarely necessary to saw off the ends of the malleoli, but their articular 
cartilages as well as the articular cartilage of the lower end of the 
tibia should be removed, as union between them and the section of the 
os calcis will theieby be facilitated It is advisable to divide the tendo 
Achillis subcutaneously befoie completing this operation , for, although 
the section of the os calcis may at first fit nicely in place, subsequent 
contraction of the muscles of the calf is almost unavoidable, and the 
consequent tension of the tendo Achillis will necessarily separate the 
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bones The relations of the paits as they aie found divided in Piio- 
gofif’s amputation at the right ankle-joint are shown in Plate 96, Fig 
3 In the dorsal flap theie aie, besides the skin and fascia, the cut 
tendons of the tibialis anticus, extensor communis digitoium, extensoi 
longus hallucis, and peioneus teitius muscles, the anteiioi tibial vessels 
and neive, the musculo-cutaueous nerve, and the internal saphenous 
vein and neive In the heel fla]!, besides the skin and fascia, there are 
the external saphenous vein and nerve, the tendons of the peioneus 
longus, peioneus brevis, tibialis posticus, flexor longus digitoium, flexoi 
bievis digitoium, abductor hallucis, adductoi minimi digiti, and flexor 
accessoiius muscles, and the plantar vessels and neives 

Amputations at the instep, oi, as they are usually called, partial am- 
putations of the foot, aie not always successful in obtaining permanently 
useful stumps for the laboring classes Eveiy hospital surgeon has this 
fact emphasized by the number of cases which lequiie re-amputation 
This IS due paitly to the inadequacy of the cui tailed membei, partly to 
the strain and piessuie aftei the aiches of the foot have been lost, and 
paitly to the impaiied or alteied vitality of the tissues, which lenders 
them peculiaily liable to excoiiation, often pioducing inti actable ulceration 
It IS unquestionably piopei to save all that will piobably be of sei- 
vice in so impoitant a membei as the foot, and in no depaitment of 
conservative suigery have there been moie biilliant achievements, but 
these achievements aie questionable from the point of view of utility, for 
although theie aie instances in which the partial foot would seem to 
fulfll its puipose almost as well as the entiie foot, and perhaps better 
than any aitiflcial contiivance, yet these cases aie outnumbeied by those 
which soonei oi latei lequiie re-amputation highei up 

Theie have been devised many ingenious methods of partial ampu- 
tation, among which the following aie those commonly piactised They 
aie desciibed here only to illustiate the piactical application of the 
anatomy of the foot, an accuiate knowledge of which is necessaiy for 
then peifoimance The author has piactised all of them many times, 
and in earliei days shaied with others the pride which seemed to be 
justified by the fiist result of his cases Subsequent observation of many 



PLATE 97 


A topographical survey of the abdomen of a nell dc\ eloped adult female, shelving the ^ario^s subdivisions of this 
region for the clinical study of the relations of the organs and viscera, also shoeing the relations of the bones of the 
pelvis and hip to the surface on the right side, and the areas of distribution of the lateral cutaneous nerv es on the left 
side 


1 The right nipple 

2 The ensiform cartilage 

8 The cartilage of the righ* seventh rib 
4 The probable position of the pylonc extremity of the 
stomach 

6 The cartilage of the right eighth rib 

6 The lower border of the liver 

7 The position of the right kidney 

8 The umbilicus 

9 The position of the omeurn 

10 The anterior superior spine of the right ilium 

11 The great trochanter of the right femur 

12 The left nipple 

13 The left sixth rib 

14 The left sixth lateral cutaneous nerve 


15 The left seventh latcml cutaneous non e 

16 The left eighth lateral cutaneous none 

17 The position of the left kidney 

18 The left ninth lateral cutaneous nerve 

19 The left tenth lateral cutaneous ncrio 

20 The left clei enth latcml cutaneous non o 

21 The left tu olfth lateral cutaneous nen o 

22 The anterior superior spine of the left ilium 

23 The left illo hypogastric nen o 

24 The left illo Inguinal nen e 

25 The position of the sigmoid fiexure of tlio colon 
20 The normal position of the fundus of the uterus 

27 The Bjmphysis pubis 

28 The position of the femoral opening (or ring) 
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of ttese cases lias, however, convinced him that as a teacher he should 
discourage the peiformance of any operation which is not likely to he 
of lasting benefit to the patient 

Chopa')t’s opemhon consists in a disarticulation at the medio-tarsal 
joint, which is formed by the astragalo-scaphoid and calcaneo-cuboid 
joints (page 338) A cuived incision, with its convexity toward the toes, 
IS made across the instep, beginning at the tubeiosity of the scaphoid 
bone two and a half centimetres, or about an inch, in front of the 
internal malleolus, and extending to a point midway between the exter- 
nal malleolus and the tubeiosity of the metatarsal bone of the little toe 
The dorsal flap is dissected back two centimeties, or about thiee-fourths 
of an inch, and the joint opened by entering the knife first between the 
scaphoid and the astragalus and then between the cuboid and the os 
calcis. The sole flap is best made by using the knife from without 
inward The incision should begin at the inner angle of the dorsal 
incision, at the tuberosity of the scaphoid, and extend along the innei 
bolder of the sole as far as the middle of the metatarsal bone of the 
great toe It should then be cairied acioss in an oval manner two 
and a half centimetres, oi about an inch, in front of the tuberosity of 
the metataisal bone of the little toe, and thence along the outer border 
of the sole to the outer angle of the dorsal incision In this way the 
sole flap will be properly fashioned to adapt itself to the greater vertical 
depth of the inner part of the foot 

The relations of the parts after this operation upon the left foot aie 
shown in Plate 96, Fig 4. In the dorsal flap there are, besides the skin 
and fascia, the cut tendons of the extensor communis digitorum, extensor 
bievis digitorum, extensor longus hallucis, tibialis anticus, peroneus ter- 
tius, and peioneus brevis muscles, the musculo-cutaneous, an tenor tibial, 
and long and shoit saphenous neives, the doisalis pedis aiteiy and its 
vence comites, and the doisal plexus of veins In the sole flap theie 
are, besides the skin and fascia, the cut plantar fascia, the tendons of 
the flexor brevis digitorum, abductor hallucis, adductor minimi digiti, 
peroneus longus, flexor accessorius, and tibialis posticus muscles, and 
the plantar vessels and neives. 
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Insfyands operation (Plate 96, Fig 5) consists in the removal of 
the anterioi poition of the foot at the line of the taiso-metatarsal joints 
(page 338) A cuived incision, with its convexity toward the toes, is 
made across the dorsum of the foot fiom the point of the internal cunei- 
form bone to the tubeiosity of the metatarsal bone of the little toe 
The dorsal flap is dissected back two centimeties, or about three-fourths 
of an inch, and lefleeted upon the instep The knife is entered behind 
the tuberosity of the metataisal bone of the little toe By dej^ressing 
with the left hand the portion of the foot to he removed, the dorsal 
ligaments are put upon the stretch and will yield moie leadily to the 
knife, which should be held peipendiculaily and fiist earned across the 
line of the -joints between the three outer metataisal bones and the 
cuboid and external cuneiform bones It will be arrested by the projec- 
tion of the tarsal end of the second metataisal bone, which is received 
into the notch formed by the cuneiform bones (page 327) The inter- 
osseous ligament between the internal cuneiform bone and the second 
metatarsal bone is especially strong, but will offer little resistance if the 
foot is foicibly depressed while the point of the knife is nisei ted between 
the bones The joint between the internal cuneiform and the fiist 
metataisal bone is in a straight line about half-way between the ankle 
and the ball of the gieat toe 

It has alieady been obseived (page 338) that for practical purposes 
the line of the tarso-metataisal joints may be consideied to extend ob- 
liquely acioss the bridge of the foot from the joint between the meta- 
tarsal bone of the little toe and the cuboid bone to the joint between 
the metatarsal bone of the gieat toe and the internal cuneiform bone. 
In amputation at this line it will always be found easiest to disaiticu- 
late the bones by commencing behind the tubeiosity of the metatarsal 
bone of the little toe lathei than at the innei side of the foot, owing 
to the base of the metatarsal bone of the second toe being only foui 
millimeties, or one-sixth of an inch, above the line of the contiguous 
outer joint, whereas it is eight millimetres, oi one-third of an inch, 
above the line of the contiguous inner joint The appeaiance of the 
seveied structuies upon the completion of the disaiticulation of the 



TBB REGION OF THE ANKLE AND THE FOOT 367 

bones befoie the anteiior pait of the foot has been lemoved is well 
shown in Plate 96, Fig 5 The sole flap is best made after the 
mannei suggested foi Chopait’s operation, by using the knife so as to 
cut fiom without inward The incision should extend as far as the 
ball of the gieat toe, and not quite so fai as the ball of the little toe, 
upon the inner and outer sides of the sole respectively It should be 
remembeied that it is necessary that the inner pait of the sole flap 
should be longer than the outer, as the suiface of the internal cunei- 
foim bone which has to be covered is gi eater than that of the cuboid 
bone which has to be coveied The lelative positions of the paits 
divided upon the completion of the opeiation of Lisfianc are shown in 
Plate 96, Fig 6 They aie the same as the structuies divided in 
Chopait’s opeiation in both the doisal and the sole flap, except that in 
the lattei the tendons of the flexoi accessorius and tibialis posticus aie 
not cut The bleeding vessels aie blanches of the plantar aiteiies It 
should be noted that the mam tiunk of the external plantar arteiy 
crosses the bases of the metatarsal bones forming the plantar arch (page 
353), and, if the knife is not earned too close to the bones in the depth 
of the wound, will not necessarily be cut The communicating artery 
between the plantar arch and the doisalis pedis artery is very close to 
the upper part of the inter metatarsal space between the second and 
thud toes, and sometimes gives rise rise to tioublesome bleeding 

The development of the bones of the foot occurs at the following 
periods All the tarsal bones, except the os calcis, have one centre 
of ossification The os calcis has a posterior epiphysis which appears 
duiing the tenth year and unites with the rest of the bone about 
puberty The order in which the tarsal bones ossify is as follows the 
body of the os calcis in the sixth week of foetal life, the astragalus in 
the seventh month, the cuboid in the ninth month, the external cunei- 
form m the first yeai, the internal cuneiform m the third yeai, the 
middle cuneiform in the fourth year 

The metatarsal bones and the phalanges have each two centres of 
ossification The shaft-centres appear about the ninth week, and ossifi- 
cation extends toward each extremity The metatarsal bones, except that 
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of the gieat toe, have the ej)ij)hyses at the distal end. They apiiear 
at diffeient peiiods between the fifth and the eighth yeai, and they join 
then sliafts at the twenty-fiist year. The metataisal bone of the gieat 
toe IS peculiar foi having the epiphysis at the pioximal end, although 
occasionally theie is found a tiace of sepaiate bony formation at the 
distal end. The pioximal epijihysis apjieais duiing the thud year, and 
it consolidates with the shaft between the eighteenth and the twentieth 
yeai The epiphyses of all the phalanges are at the proximal or meta- 
tarsal ends 
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THF REFEREKCE3 TO SERaiCAIj APrECTIOHS OR PROOEDDRES (MARKED *) RELATE CHIEFLY TO THEIR ANATOMY 


A 

Abdomen, cavity of, 19 
cutaneous nerves of, 7 
deep structures on posterior wall 
of, 68 

examination of anterior wall 
of, 5 

flexion-folds of, 2 
furrows of, 2 
landmarks of, 4 
muscles of lateral wall of, 9 
parietal peritoneum of, 17 
relations of the stomach to ante- 
rior wall of, 23 
sub-regions of, 4 
superficial appearance of, in 
children, 1 
arteries of, 6 
fascia of, S 

surface-form of, in the adult, 1 
weak places in anterior wall 
of, 81 

Abdominal aorta, 70 
lymphatic vessels, 80 
opening, position of deep, 83 
superficial, 84 

in the female, 85 
pillars or columns of, 
85 

organs, general view of, in situ, 
19 

viscera, development of, 28 
Abernothy’s fascia, 75 
* Abscess beneath plantar fascia, 348 
iBchio rectal, 160 
psoas, 70 

resulting from caries of the 
spino in difibront localities, 
214 

Absorbent system, 48 
Acetabulum, 102, 230 

Y-shaped cartilage in, 104 

VoL II — 47 


Achilles, tendon of, 312 
Alimentary canal, development of, 28 
Amoeboid lymph-cells, 41 
Ampulla analis, 46 
*■ Amputation at the ankle-joint, 361 
at the hip joint, 239 
at the knee joint, 278, 294 
at the instep, 363 
at the middle of the thigh, 268 
through the middle of the leg, 
321 

Anglo, saoro-vertebral, 107 
Ankle, * division of the tendons 
about, for the relief of club- 
foot, 357 

landmarks of, 337 
*■ Pott’s fracture at, 360 
region of, 322 

relations of the tendons about, 
339 

skin over, 339 
subcutaneous fascia of, 340 
Ankle-joint, 329 

“ amputation nt, 361 
arteries of, 330 
dislocations of, 360 
motion at, 330 
nerves of, 330 
synovial membrane of, 330 
Annulus fibrosus, 188 
Antrum pylon, 37 
pyloric, 24 
Anus, 47, 159 
fissure of, 159 
Aorta, abdominal, 70 

branches of, 71 
point for application of 
tourniquet upon, 71 
relations of, 71 
bifurcation of, 73 
Apex of Scarpa’s tnanglo, 256 
Aponeurosis of external oblique mus- 
cle, 84 


Appendices epiploicm, 23, 44 
Appendix, vermiform, 27 
in perityphlitis, 27 
Arachnoid membrane of the spinal 
cord, 193 

Arch, deep femoral, 97 
femoral, 11, 94 
femoro-saoral, 101 
inguinal, 11 
ischio sacral, 101 

Arciform fibres of abdominal wall, 
12 

Arteria comes nervi ischiatici, 227, 
259 

Arterial rote at the ankle, 308 
Artery or artenes 

afierent, of the kidney, 64 
anastomotic of sciatic, 227 
nnastomotica magna of tho 
femoral, 256 

anterior perforating, of tho foot, 
344, 353 
tibial, 307 

collateral circulation 
after ligation of, 309 
venro comitcs of, 308 
azygos articular, 288 
bulbar, 142, 167 
caudal, 73 

circumflex, origin of, from femo- 
ral, 260 

coccygeal, 73, 227 
oolioa dextra, 21, 47 
media, 21, 36, 47 
sigmoidca, 21 
sinistra, 21, 47 

common femoral, in Scarpa’s tri- 
angle, 254 
iliac, 73 

ligation of, 77 

communicating branch of tho 
peroneal, 317 
of tho foot, 343 
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Artery or arteries 
oremasteno, 76 

ornoial, anastomosis of, at the 
hip, 227, 260 
cystic, 57 

deep circumflex iliac, 13, 75 
epigastric, 15, 17, 75 

course of, in relation to 
inguinal hernia, 03 
position of, 88 
renm oomites of, 88 
gluteal, 223 
deferential, 153 
digital, of the foot, 353 
dorsal, of the penis, 167 
dorsalis hallocio, 313 
pedis, 843 

ligation of, 344 
epididymal, 149 
epigastric, 153 

in relation to femoral her- 
nia, 100 

external circumflex, 260 
iliac, 75 

collateral circulation 
after ligation of, 76 
ligation of, 76 
plantar, 353 
femoral, 255 

branches of, in Hunter’s 
canal, 256 

collateral circulation after 
ligation of, 259 
ligation of, within Hunter’s 
canal, 257 

first perforating, 260 
fourth perforating, 261 
gastric, 23, 71 
gastro duodenal, 44 
gastro-duodenalis, 24 
gastro-opiploica sinistra, 35 
gastro-epiploic®, 39 
gluteal, 155, 223 
aneurism of, 223 
line for, 223 
hiemorrhoidal, 21, 153 
helicino, 142 
hepatic, 54, 71 

vaginal branches of, 54 
hypogastric, 17 
ileo-colio, 21, 47 
ilio-lumhar, 155 
inferior external articular, 288 
gluteal, 227 
hmmorrhoidal, 47 
internal articular, 289 
mesenteric, 21 
origin of, 72 


Artery or arteries 

inferior pancrcatico-duodonalis, 
21 

perforating, 261 
rectal, 47, 161 
vesical, 153 
intercostal, 177 
internal calcanoan, 317 
circumflex, 225, 260 
iliao, 152 

in the foetus, 152 
plantar, 353 
puhio, 47 

interosseous, of tho foot, 344 
perforating, of tho foot, 343 
lateral sacral, 155 
lumbar, 72 
malleolar, 308 
mesenteric, 21 
middle perforating, 261 
nutrient, of tho femur, 261 

to tho condyles of tho 
femur, 271 , 
to tho fibula, 317 
to tho grcoter trochanter, 
270 

to tho head of tho femur, 
270 

to tho ilium, 223 
to tho tibia, 317 
obturator, 76, 153, 262 
from tho epigastric, 99 
of the bladder, 133 
of tho bulb of tho urethra, 167 
of the CEBoum, 47 
of the colon, 47 
of the corpora cavernosa, 141 
of the corpus oavornosum, 167 
of tho hip joint, 235 
of tho scrotum, 144 
of tho seminal vesicles, 151 
of the las deferens, 150 
ovarian, origin of, 125 
panoroatioa magna, 57 
panoreaticm parvse, 57 
pancreatico-duodcnalis, 55 
perforating peroneal, 317 
peritoneal, from common iliac, 73 
peroneal, 317 
phrenic, 71 
plantar, 353 
popliteal, 287 

branohos of, 288 
liability of, to aneurism, 289 
* ligation of, 289 
posterior perforating, of tho foot, 
344, 353 
tibial, 315 


Artery or arteries 

posterior tibial at tho ankle, 319 
collateral tirculation 
after ligation of, 319 
vena) comites of, 315 
profunda femoris, 266, 260 
pubic, 76 

pudio, 144, 153, 161, 228 
abnormal course of, 155 
in female perineum, 173 
pylorio, 23 
recurrent tibinl, 307 
renal, 63, 72 

intorpyramidnl branches of, 
63 

intrapyramidal branches of, 
63 

origin of, 72 
sacra media, 73 
saphenous, 255 
sciatic, 155, 227 
sigmoid, 21 
spermatic, 88, 149 
origin of, 72 
spinal, 203 
splenic, 60 

subporitoncal, from common 
iliac, 73 
sulcine, 203 

superficial circumflex iliac, 84, 
243, 255 

epigastric, 84, 243, 255 
*■ femoral, operation for liga- 
tion of, 256 

relation of, to the femoral 
vein at apex of Seorpa’s 
triangle, 256 
gluteal, 223 
of the abdomen, 6 
of the knee, 282 
perineal, 144, 164 
pubic, 84, 243, 255 
superior epigastric, 16, 75 
external articular, 288 
fibular, 308 
hmmorrhoidal, 47 
internal articular, 288 
mcsontorio, 21, 47, 71 
pyloric, 23 
rectal, 21, 47 
vesical, 153 
supra renal, 67, 72 
origin of, 72 
tarsal, 344 

transverse perineal, 165 
uterine, 153 
vaginal, 118 
vasa brevia, 39 
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Artery or arteries 
vesical, 133 

wounds of the plantar, 355 
Articulation, saoro-iliac, 105 
Astragalus, 322 

Auerbach, plexus mesenterious of, 44 
Axis, coeliao, 71 

B 

Back, landmarks of, 174 
region of, 173 
skin of, 175 

surface-markings of, 173 
topographical survey of, 173 
Band, ilio tibial, 245 
ilio-trochanteric, 223 
Bell’s muscles, 132 
Bigelow, Y ligament of, 232 
Bile, 56 

Bile canaliculi, 55 
Bladder, arteries of, 133 
in the infant, 129 
bgaments of, 126 
lymphatics of, 133 
mucous membrane of, 132 
muscular coat of, 132 
nerves of, 133 
position of base of, 168 
relations of, upon different de- 
grees of distention, 131 
urinary, in the male, 129 
veins of, 133 
walls of, 131 
Bone or bones 

astragalus, 322 
oalcaneum, 323 
coccyx, 109 
cuboid, 325 
cuneiform, 325 
osternal cuneiform, 327 
femur, 240 
fibula, 297 
fifth metatarsal, 334 
first metatarsal, 333 
fourth metatarsal, 334 
ilium, 102 
innominate, 102 
structure of, 104 
internal cuneiform, 325 
ischium, 103 
metatarsal, 333 
middle cuneiform, 325 
of the foot, development of, 367 
fractures of, 361 
patella, 271 
peroneal, 297 
phalanges, 322 


Bone or bones 
pubis, 102 
sacrum, 107 
scaphoid, 324 
second metatarsal, 333 
sesamoid, of the great toe, 327 
tarsal, 322 

third metatarsal, 334 
tibia, 294 
vertebrae, 180 

Brachial plexus of nerves, 204 
Brunner, glands of, 41 
Bulb of spongy portion of urethra, 
137 

Bulbs of the vagina, 172 
Bunion, 356 

Burdach, posterior lateral column of, 
197 

Burns, falciform process of, 96 
Bursa or bursae 

at the metatarso phalangeal 
joint of the great toe, 356 
between the ilio-psoas muscle and 
the front of the hip joint, 322 
between the tendo Aohillis and 
the os calcis, 356 
between the tendon of the ex- 
tensor longns digitorum mus- 
cle and the astragalus, 305 
between the tendon of the sar- 
torius muscle and the knee- 
joint, 247 

in housemaid’s knee, 271 
ovaricffi, 115 
over front of knee, 284 
over ischial tuberosities, 160 
patellae, 271 
popliteal, 290 
pre-patellar, 271 
sub crural, 249 

under insertion of gluteus maxi- 
mus muscle, 222 
Buttocks, 220 

cutaneous nerves of, 221 
deep fascia of, 221 
skin over, 220 
subcutaneous fascia of, 220 

C 

Caecum, 25, 45 
at birth, 27 
formation of, 30 
relations of peritoneum to, 27 
Caesarean operation, abdominal wall 
in, 5 

uterine waUs in, 123 
Calcaneum, 323 


Canal, femoral, 97 

inguinal, 11, 16, 87 
of Hunter, 255 

femoral vein in, 257 
of Huok, 92, 116 
sacral, 108 

Capsule of Glisson, 53 
Capsules of Bowman, 62 
supra-renal, 67 
Caput caecum coli, 20 
gallinaginis, 136 

Cartilage, epiphyseal, of the femur in 
knock-knee operations, 270 
Caruncula major of orifice of bile- 
duct, 41 

Carunculae myrtiformes, 171 
Cauda equina, 196 
Cavity of the abdomen, 19 
Centre or centres 

abdominal or epigastric, 211 

ankle-clonus, 211 

cilio spinal, 211 

foot-clonus, 211 

for reflex action, 211 

gluteal reflex, 211 

knee-jerk, 211 

of gravity in the adult, 101 

plantar reflex, 211 

rectal, 211 

scapular, 211 

sexual, 211 

vesical, 201 

vital, 212 

Cerebro-spinal fluid, 193 
* Cholectomy, operation of, 219 
Chopart’s operation, 365 
Chyle, 43 
Chyme, 41 

Clarke, visceral columns of, 198 
Clitoris, 169 
Cloquet, fascia of, 97 
Club-foot, 356 
Coccygeal glomerulus, 73 
Coccyx, 107 

ossification ot 109 
Coeliao axis, 71 
plexus, 78 
Colles’s fascia, 163 
Colliculus sominalis, 136 
Colon, hepatic flexuro of, 20 
nerves of, 47 

relative position of, in the loins, 
215 

sigmoid flexure of, 22 

in the child, 22 
transverse arch of, 20 
Colotomy, 36 

* operation of, 219 



372 


INDEX 


ColumnsD reoti, 47 

rugarum raginahs, 117 
Com \asouIosi, 147 
Conjoined tendon, 13, 86 
Cooper, fascia propria of, 17 
reflected tendon of, 14 
Cord, lumbo sacral, 79 
Cords, spermatic, coverings of, 88 
Cornua oocoygea, 109 
sacraha, 108 
Coronaria ventriculi, 23 
Corpora cavernosa, 140 

of the clitoris, 172 
Corpus Highmorianum, 147 

luteum of menstruation, 124 
of pregnancy, 124 
spongiosum, bulb of, 105 
urethrm, 140 

Corpuscles, Malpighian, of the spleen, 
60 

Cotyloid canty, 230 
Cowper’s glands, 137 
Cremaster muscle, 86 
Cribriform fascia, 95 
Cuvier, ducts of, 29 
Cyphosis, 190 


D 

Dartos, 143 

Deep abdominal opening, 16 
Digital fossa, 19 
Dislocation of the patella, 292 
" Dislocations at the anhlc joints, 
360 

of the hip, 238 
Diverticulum of Meckel, 3 
Douglas, fold of, 15 
pouch of, 31 

recto-vaginal pouch of, 112 
Duct, pancreatic, 57 
thoracic, 81 
Ducts, ejaculatory, 136 
hepatic, 54 
of Cuvier, 29 

Ductus communis oholcdochus, 25, 
55 

communis ejaculatorius, 150 
Duodenal glands, 41 
Duodenum, 24 

ascending portion of, 24 
descending portion of, 24 
flevures of, 25 
termination of, 25 
transverse portion of, 24 
Dura mater of the spinal cord, 
192 


E 

Eminence, iho-pcctinoal, 103 

Epoophoron, 115 
Excision of the Knco-joint, 293 

External malleolus, 298 

F 

Falciform process of fascia lata, 
96 

Fallopian tube, fimbrim of, 113 
parilion of, 113 
tubes, anatomy of, 123 

and ovaries ns they appear 
when examined in the 
body, 115 
tn situ, 113 

Fascia, Abornothy’s, 75 
anal, 127 
Cloq^uot’s, 97 
Collcs’s, 163 
cribriform, 95 
deep, of the thigh, 245 
external spermatic, 12, 85 
extra pontoncal, 16, 86, 216 
iliacuE, 69 
ilio-psoas, 69 
infundibuliform, 16, 87 
intercolumnar, 12, 85 
internal spermatic, 16, 87 
ischio-rectal, 127 
lata, 95, 245 

iliac portion of, 95 
intormusoular septa of, 246 
pubic portion of, 95 
lumbar, 36, 177, 215 
obturator, 127 

canal of, for the pudio i cs- 
sels, 228 
pelvic, 116, 126 

visceral layer of, 127 
plantar, 347 

in flat-foot, 348 
popliteal, 284 
propria, 87 

of Cooper, 17 
of femoral hornia, 100 
psoas, 69 
recto vesical, 127 
Riohet’s, 17 
spermatic, 144 
sub-pubic, 127 
superficial, of the groin, 83 
of the thigh, 243 
of the upper part of the 
thigh, 94 

transversalis, so called, 86 


Fascia, triangular, 15 
1 csico-vaginal, 117 
Fat in abdominal wall, 5 
Feet, position of, in utoro, 359 
Femoral arch, 94 
canal, 97, 254 
deep arch, 97 
hernia, 99 

scat of stricture of, 100 
opening, 04, 07 

difforoncos between male 
and female, 97 
position of, 94 
ring, so called, 99 
vein, 257 
Femur, 240 

adductor tubercle of, 241 
condyles of, 241 
doiolopmcnt of, 269 
fractures of, 265 

at lower end, 268 
at upper end, 236 
below the lesser trochanter, 
267 

intorcondyloid notch of, 241 
ncok of, observations upon 
changes of angle of, 237 
popliteal surface of, 241 
shaft of, 243 

structure of, ns seen upon longi- 
tudinal section, 270 
symptoms of fracture of nook of, 
237 

trochlear surface of, 241 
tubercle of, 230 
upper end of, 229 
Fibula, 297, 321 

fracture of, 320, 360 
head of, 298 

relations of, to the tubercle 
of the tibia, 282 
shaft of, 298 
Filum terminalc, 195 
Fimbrim, infundibulo ovarian, 115 
Fissure of the ductus lenosus, 52 
of the gall bladder, 52 
of the inferior vena cava, 52 
transverse, or portal, 62 
Fistula in ano, operation of, 101 
Flat-foot, 328, 359 
Fluid, oorebro spinal, 193 
Fold of Douglas, 16 
pleuro coho, 36 
Folds, ovario pelvic, 115 
Follicles, Graafian, 124 
Foot, antoro posterior arch of, 327 
deep fascia over dorsum of, 
344 
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Foot, deep or plantar fascia of, 347 
digital nerres of, 343 
eversion of, in fractures of the 
thigh, 267 
imprint of, 328 
interosseous ligaments of, 332 
landmarks of, 337 
lines and articulations of, 338 
longitudinal arch of, 327 
partial amputations of, 3G3 
phalange® of, 336 
region of, 322 
skeleton of, 327 
skin of dorsal surface of, 339 
of sole of, 340 

subcutaneous fascia of sole of, 
340 

transverse digital furrow of, 347 
half-arch of, 328 
Foramen, greater sciatic, 107 
lesser sciatic, 107 
obturator, 103 
of Magendie, 193 
of 'Winslow, 20, 29, 33 
Foramina, intervertebral, 182 
sacral, 107 

Formatio reticularis spinalis, 199 
Fossa, digital, of the peritoneum, 
19 

of the neck of the femur, 
229 

isohio-rectal, 160 
navicularis, 137 
Fovea acetabuli, 103, 230 
capitis, 229 
Fracture or fractures 

at the upper end of the femur, 
236 

intra capsular, of the hip, 236 
of the fibula, 320 
of the leg, 319 

of the thigh, methods of 
measurement for shortening 
of, 267 

of the tibia, 320 
of the upper end of the tibia, 
292 

of the upper part of the femur, 
69 

Framulum clitoridis, 169 

of the orifice of the bile duct, 
41 

preputii, 140 
pudendi, 169 

Furrow in the front of the leg as a 
guide to the anterior tibial artery, 
301 

Furrows of the abdomen, 2 


G 

Gall bladder, 66 

position of fundus of, 20 
Gall-stones, 57 

Ganglia, lumbo sacral chain of, 77, 
78 

on posterior roots of spinal 
nerves, 203 

Ganglion, coccygeal, 78 
impar, 78, 157 
semilunar, 77 
Gastric juice, 40 
follicle, 38 

Gimbernat’s ligament, 11, 85, 96 
Gland or glands 

cardiac gastric, 38 
cceliao lymphatic, 80 
duodenal, 41 
epigastric lymphatic, 84 
external iliac lymphatic, 157 
femoral lymphatic, 255 
inferior hypogastric lymphatic, 
134 

lumbar lymphatic, 80, 157 
lymphatic, in popliteal space, 
290 

over psoas muscles, 80 
of Sartholin, 172 
of Brunner, 41 
of Cowper, 137, 166 
of Lieberkiibn, 41 
of Littrfi, 137 
of Lusohka, 73 
of Peyer, 41 
of the intestine, 46 
peptic, 38 
prostate, 134 
solitary, 43 
sub urethral, 137, 166 
superficial lymphatic, in relation 
to Poupart’s ligament, 95 
uterine mucous, 120 
Glandulm agminatm, 43 
Nabothi, 120 
odoriferae, 140 
Gians clitoridis, 169 
penis, 137 

Glisson, capsule of, 35, 53 
Gluteal fold, 220 
region, 220 

landmarks of, 220 
Glycogen, 56 

Goll, posterior median column of, 
197 

Graafian follicles, 124 
Groin, 81 

landmarks of, 83 


Groin, skin over, 83 

superficial fascia of, 83 
Gubernaculum testis, 86, 89 

H 

Hjemorrhoids, 47 
Haller, linea splendens of, 195 
Ham, 284 
Henle, loops of, 63 
Hepatic artery, 64 
ducts, 54 

Hernia, anatomical peculiarities of, 
100 

congenital, 91 

condition predisposing to, 
81 

umbilical, 3 
direct inguinal, 93 
encysted, 92 
femoral, 99 

indirect or oblique inguinal, 91 
infantile, 92 
umbilical, 3 

into the vaginal tunic, 92 
lumbar, 216 
median ventral, 3 
position of stricture of, in oblique 
inguinal, 92 
sac of, 91 
scrotal, 91 

Hesselbaoh’s triangles, 19, 93 
Hey, ligament of, 96 
Hiatus saphenuB posterior, 262 
Hip, abductors of, 235 
^ dislocations of, 238 
essential points in reduction of 
dislocations of, 239 
extensors of, 233 
external rotators of, 230, 235 
fiexors of, 233 
internal rotators of, 235 
intra-capsular fractures of, 236 
movements of, 233 
region of, 229 

Hip-disease, pain at the knee in, 
236 

Hip joint, 229 

*■ amputation at, 239 
arteries of, 235 
capsular ligament of, 231 
disease, characteristic posi- 
tions of the lower extrem- 
ity in, 235 
nerves of, 235 
ran^e of motion of, 231 
synovial membrane of, 233 
Houston’s valves, 46 
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Hunter’s canal, 255 
Hydatids of Morgagni, 123 
Hydrocele, 147 

encysted, of the cord, 92 
Hymen, 171 


I 

Heo-caeoal valve, 45 
Ileo-colio valve, 45 
Ileum, 20, 40 
Ilium, 102 
Impressio colica, 63 
renalis, 53 

Inguinal canal, 11, 16, 87 
pouches, 19, 87 
region, 31 
tract, 16, 87 
Instep, 327 

' amputations at, 363 
Internal malleolus, 297 
Interspmal veins, 191 
Intervertebral fibre cartilages, 187 
Intestinal canal, lymphatic vessels 
of, 43 
glands, 41 

Intestine or intestines 
convolutions of, 30 
large, 44 

lymphatic vesrels of, 47 
sacculation of, 44 
measurements of, SO 
small, 40 

coats of, 40 

villi of mucous lining of, 41 
Ischium, 102, 103 


J 

Jejunum, 20, 40 
Joint or joints 
ankle, 329 

astragalo-calcanean, 331 
astragalo-calcaneo scaphoid, 331 
calcaneo cuboid, 331 
femoro-patellar, 273 
femoro-tibial, 273 
hip-, 229 

inferior tibio-fibular, 299 
intertarsal, 331 
knee-, 273 

metatarso-phalangeal, 336 
scapho cuneiform, 332 
superior tibio fihular, 299 
tarso metatarsal, 335 


K 

Kidney, calyces of, 62 
cortical arches of, 62 
columns of, 62 
substance of, 62 
floating, 65 
function otj 65 
infundibula of, 62 
lymphatic vessels of, 64 
medullary rays of, 62 
substance of, 62 
minute anatomy of, 62 
movable, 65 
nerves of, 64 
of the foetus, 65 
papiIliB of, 62 
pelvis of, 62 
position of, 61 
pyramids of Malpighi, 62 
relations of, 61 

relative positions of, in tho loins, 
216 

tubules of, 62 
tunica albuginea of, 62 
Knee, ankylosis of, 291 
articular rete of, 256 
bones of, 271 
dislocations of, 293 
landmarks of, 281 
movements at, 280 
pain at, in hip disease, 236 
position of, in disease of the 
joint, 291 
region of, 271 

relations of tendons about, 279 
semilunar fibro cartilages of, 277 
skin over the front of, 281 
supra-patellar flat above, 249 
surface anatomy of, 281 
Knee-joint, 273 

” amputation at, 278, 294 
disease of, 291 

* operation of osoision of, 293 
synovial membrane of, 278 
Kneepan, 271 

L 

Labia majoro, 169 
minora, 169 
Lacteal vessels, 43 

commencement of, 41 
Lacteals, 48, 80 
Lacuna musculosa, 94 
vasculosa, 94 

Landmarks of the abdomen, 4 
of tho ankle and the foot, 337 


Landmarks of tho back, 174 
of tho buttocks, 220 
Leg, * amputation through the mid- 
dle of, 321 
calf of, 301 

cutaneous nerves of, 301 
deep fascia of, 303 
fractures of, 319 
muscles of the back of, 310 
on tho front of, 304 
on tho outer side of, 309 
region of, 294 
skin over, 301 

superficial lymphatic vessels of, 
303 

veins of, 301 
surface form of, 300 
transverse expansion of deep 
fascia of, 313 
Lieberkuhn, glands of, 41 
simple follicles of, 41 
Ligament or ligaments 
alar, 277 

annular, at the ankle, 345 
ano-ooeoygeal, 161 
anterior and posterior, of tho 
uterus, 112 

and posterior common, of 
the spine, 188 
annular, at tho ankle, 345 
astragalo fibular, 329 
inferior tibio fibular, 299 
of the ankle, 329 
of the knee, 274 
superior tibio-fibular, 298 
astragalo calcanean, 331. 
broad, of the uterus, 32, 112 
calcaneo-astragaloid, 331 
calcaneo-cuboid, 331 
calcanco-fibular, 329 
capsular, of the ankle joint, 
329 

of tho hip joint, 231 
of the knee, 275 
check, 184 
coronary, 278 

of the liver, 52 
cotyloid, 232 
crucial, 277 

deep posterior annular, 313 
deltoid, of the ankle, 329 
dorsal, of the foot, 332 
external and internal annular, 
at the ankle, 345 
lateral, of the ankle, 329 
falciform, 62 

of tho liver, 17 
fifth metatarsal, 348 
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Ligament or ligaments 
gastro-phrenio, 37 
Gimbernat’s, 11, 85, 96 
greater soiatic, 105 
ilio femoral, 231 
ilio-lumbar, 70, 105 
iho pectineal, 94 
ilio tibial, 245 

inferior interosseous, of the leg, 
299 

interlaminar, 188 
internal lateral, of the ankle, 329 
of the knee, 274 
interosseous, of the foot, 332 
of the leg, 299 
interspinous, 189 
isohio femoral, 232 
lateral, of the liver, 51 
of the uterus, 112 
patellar, 274 
lesser sciatic, 105 
long external lateral, of the knee, 
275 

plantar, 332 
ocoipito odontoid, 184 
of Bertin, 232 
of Bigelow, 232 
of Helvetius, 37 
of Hey, 96 
of the bladder, 126 
of the hip-joint, general func- 
tion of, 233 

of the polvio viscera, 127 
of Wrisberg, 277 
on the outer Side of the knee, 
274 

ovarian, 115 
phreno splenic, 35 
plantar, of the foot, 332 
posterior, 275 

astragalo-fibular, 329 
inferior tibio fibular, 300 
splenic, 35 

superior tibio-fibular, 298 
Poupart’s, 9, 84 
direction of, 11 
pubic, 105 
pubo-femoral, 232 
round, of the liver, 52 
of the uterus, 115 
sacro coccygeal, 109 
saoro ihao, 105 

short external lateral, of the 
knee, 275 
sub pubic, 105 

superior anterior annular, 345 
astragalo-scaphoid, 331 
supra-pubic, 105 


Ligament or ligaments 
supra-spinal, 189 
suspensory, of the liver, 52 
of the penis, 6, 140 
transverse, 230, 277 
intertarsal, 332 
tarso metatarsal, 332 
tibio 6bular, 300 
triangular, anterior layer of, 163 
in the female perineum, 172 
in the perineum, posterior 
layer of, 166 

of the perineal region, 165 
posterior layer of, 127 
visceral, 37 

within the knee-joint, 277 
Ligamenta alana, 277 
subflava, 152 

Ligamentous function of muscles, 
264 

Ligamentum apicum, 189 
arcuatum externum, 216 
denticulatum, 195 
lambdoideum, 345 
mucosum, 277 
nuchso, 189 
patellffl, 274 

postioum Winslowii, 275 
teres, 233 

Ligation of anterior tibial artery, 
309 

of dorsalis pedis artery, 344 
of external iliac artery, 76 
of posterior tibial artery, 319 
Line, anterior inter-troobanteric, 239 
ilio-peotineal, 102 
of Ndlaton, 220 

of reference for the anterior 
tibial artery, 308 
of reference for the posterior 
tibial artery, 218 
posterior inter trochanteric, 230 
Linea ilio-peotinea, 109 
quadrati, 225, 230 
semilunaris, 12 
spiralis, 230 

splendens (of Haller), 195 
transversa, 14 

Lines of the articulations of the 
foot, 338 

Liquor seminis, 151 
^ Lisfrano’s operation, 366 
LittrC, glands of, 137 
Liver, 49 

falciform ligament of, 17 
fissures of, 62 
functions of, 56 

in the new born child, 57 i 


Liver, ligaments of, 51 
lobes of, 62 

lymphatic vessels of, 65 
minute anatomy of, 53 
nerves of, 55 

pain in the right shoulder in 
diseases of, 56 
position of, 20 
relations of, 49 
Lobulns caudatus, 53 
qnadratus, 63 
Spigelii, 53 
Loins, 215 

lateral intermuscular septum of, 
215 

Lordosis, 190, 236 
Lower extremity, 220 

position of, in chronic hip- 
joint disease, 235 
limb, normal length of, 267 
Lumbar aponeurosis, 177 
fascia, 177, 215 
plexus, 204 

of spinal nerves, 78 
region, 215 

relative position of tho colon 
in, 216 

relative position of tho kid- 
neys in, 216 
Lumbo-sacral cord, 79 
Lusohka, gland of, 73 
Lymph, 49 
paths, 48 
sinus, 48 

Lymphatic capillaries, 48 
compartment, 97 
external iliac glands, 157 
femoral glands, 95, 255 
follicles, 48 

gland in relation to saphenous 
opening in tho pophtcal fascia, 
303 

glands, 48 

of the mesocolon, 47 
lumbar gland, 157 
plexus, median aortic, 80 
sacral plexus, 157 
system, 48 
trunks, valves in, 81 
vessels, minute anatomy of, 48 
of the abdomen, 80 
of the abdominal wall, 7 
of tho foot, 341 
of the groin, 84 
of tho intestinal canal, 43 
of tho kidney, 04 
of tho largo intestine, 47 
of tho liver, 55 
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Lymphatic vessels of the pancreas, 
59 

of the pelvix, 157 
of the perns, 142 
of the spleen, 60 
of the snpra-renal capsule, 
68 

of the testicles, 150 
of the vagina, 118 
Lymphatics, deep, 48 
gluteal, 167 
obturator, 157 
of the bladder, 133 
of the scrotum, 144 
pudio, 157 
sciatic, 157 
superficial, 48 

of the foot, 355 
of the knee, 284 
of the leg, 303 

M 

Magendie, foramen of, 193 
Malleolus, external, 298 
internal, 297 

Malpighi, pyramids of, 62 
Malpighian corpuscles of the spleen, 
60 

glomerulus, 63 
Meatus urinarius, 137 

in the female, 171 
Mediastinum testis, 147 
Medulla spinalis, 195 
Meissner, plexus of, 44 
Membrane, interosseous, of the leg, 
299 

Meroier, bar-of, 133 
Mesentery, 21, 32, 35 
attachment of, 36 
Mesocolon, 32 
sigmoid, 32 

attachment of, 36 
transverse, 32 

attachment of, 36 
formation of, 33 
Mesorchinm, 91 
Mesorectum, 32 

attachment of, 37 
Metatarsus, 322 
Mens pubis, 6 
Veneris, 169 

Morgagni, hjdatids of, 123 
Mucous membrane of the bladder, 
132 

Muscle or muscles 

abductor hallucis, 351 
magnus, 253 


Muscle or muselos 

abductor minimi digiti, of the 
foot, 352 

ossiB metatarsi minimi digi- 
ti, 348 

transvorsus hallucis, 352 
accelerator urinro, 164 
adductor brovis, 252 
longus, 252 

obliquus hallucis, 332, 352 
of the thigh, 251 
action of, 253 
biceps femoris, 263 
bulbo cavomosus, 142, 164, 171 
coccygeal, 168 

compressor urothrm, 136, 167 
vonm dorsalis, 164 
constnotOT nrelhno, 160 
vaginm, 172 

corrugator cutis am, 159 
cremaster, 86 

111 cases of undcscendcd tes- 
ticle, 86 
cromaslorio, 13 
orureus, 249 

deep transverse perineal, 104 
in the female, 173 
depressor urothrm, 173 
detrusor urinm, 132 
dorsal interosseous, 346 
erector chtoridis, 171 
poms, 103 
spinm mass, 177 
extensor broils digitorum, 346 
hallucis, 346 
longus digitorum, 305 
hallucis, 307 
of the thigh, 248 
external oblique, 9, 84 
obturator, 107 
rotator of tho hip, 230 
sphincter am, 160 
flexor accessorius, 349 
brevis digitorum, 349 
hallucis, 351 
minimi digiti, 352 
longus digitorum, 313 
tendon of, 349 
hallucis, 314 
gastrocnemius, 311 
gemellus inferior, 225 
superior, 225 
gluteus maximus, 222 
medius, 222 
minimus, 223 
gracilis, 252 
hamstring, 262 
actions of, 264 


Muscle or muscles 

hamstring, ligamentous function 
of, 264 
ilmcus, 69 
ilio costalis, 179 
ilio psoas, 69 
internal oblique, 12, 85 

and transvcrsalis, dif- 
ferences in disposition 
of lower borders of, 
86 

obturator, 107, 
sphincter am, 46, 161 
interosseous, 346 
intorspinales, 180 
intortransi orsalis, 180 
isohio-bulbosus, 164 
ischio cavernosa, 142, 103, 171 
latissimus dorsi, 175 
levator am, 167 
prostatm, 168 
lovatorcs urcthrm, 107 
longissimus dorsi, 179 
lumbnealcs, of tho foot, 340 
multifldus spmic, 179 
obturator extornus, 261 
intcrnus, 160, 224 
of abdomen, function of, 15 
of Bell, 132 

of Guthrie and Wilson, 107 
of tho book of tho leg, 310 
of tho lateral wall of tho abdo- 
men, 9 

of tho solo of tho foot, 349 
on tho front of tho leg, 304 
on tho outer side of tho log, 309 
opponons mimmi digiti, 353 
poctincus, 252 

poronoi, notion of, in talipes 
valgus, 310 
peronous broiis, 310 
longus, 309 
quinti digiti, 310 
tortius, 305 

plantar interosseous, 347 
plantaris, 311 
popliteus, 291 
psoas magnus, 08 
parvus, 68 
pyrnmidnlis, 15 
pyriformis, 224 

in relation to tho great 
sciatic nerve, 224 
quadrates femons, 225, 230 
lumbornm, 70, 215 
quadriceps exton'^or fomoris, 
function of, 251 
rcoto-eoooygens, 46 
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Muscle or muscles 

rectus femons, 1i, 248 

reflected origin of, 248 
of the abdomen, 15 
rotatores spin®, 180 
saoro-lumbahs, 179 
sartorius, 240 

complex aetion of, 247 
semi membranosus, 268 
semi spinalis, 179 
semi-tendinosus, 263 
serratus posticus inferior, 177 
superior, 177 
Boleus, 311 

fibular origin of, in relation 
to the peroneal artery, 313 
tibial origin of, in relation 
to the posterior tibial 
artery, 313 

sphincter vaginae, 118, 171 
vesicm, 132 
spinalis dorsi, 179 
sub orureus, 249 

superficial transverse perineal, 
164 

tensor fascia) femons, 246 
vagims femons, 246 
tibiabs anticus, 304 
posticus, 314 

tendon of, in relation to 
talipes varus, 315 
transversalis, 13, 86 
pedis, 352 

transversus perinei, 164 

in the female, 171 
triceps extensor femons, 249 
rotator femons, 225 
lastus externus, 249 
internus, 251 

Muscular coat of the bladder, 132 
Muscularis mucosse, 40 

of the walls of the stomaeh, 
39 

Musculi pylori of the ureter, 132 
N 

Nates, 220 

sulcus of, 220 
Navel, 2 

NClaton’s lino, 220 

* Nephrectomy, incision for, 217 

* Nephrotomy, incision for, 217 
Nerve or nerves 

accessory obturator, 80, 259, 262 
anal branch of the pudic, 159 
anterior articular, to the ankle- 
joint, 309 

Vox, ir — 48 


Nerve or nerves 

anterior crural, 79, 236, 259 

in Scarpa’s triangle, 
254 

obturator, 262 
tihial, 309 

in the foot, 343 
in the leg, 308 

areas of distribution of cutane- 
ous, of the abdomen, 7 
cervical plexuses of, 204 
communicans peronei, 287, 303 
crural branch of the genito- 
crural, 245 

cutaneous, of the abdomen, 7 
of the back, 175 
of the buttocks, 221 
of the dorsum of the foot, 
341 

of the popliteal space, 284 
of the thigh, 244 
digital, distribution of, on the 
dorsum of the foot, 343 
distribution of, on the solo 
of the foot, 354 
of tho foot, 343, 354 
dorsi-lumbar, 78 
external cutaneous, in Scarpa's 
triangle, 254 
of the thigh, 79, 244. 
plantar, 354 

saphenous, at the ankle, 343 
femoral, 259 
fourth sacral, 161 
gastric plexus of Auerbach, 
39 

of Meissner, 39 
genito erural, 13, 79 
great sciatic, 156, 227 

high division of, 224 
in tho thigh, 265 
point of division of, 
285 

splanchnic, 77 
balincal, 341 

ilio hjpogastric, 13, 79, 84, 216 
ilio-inguinal, 13, 79, 84 
inferior gluteal, 156 
pudendal, 163 

inguinal branch of the ilio- 
inguinal, 245 
intercostal, 13, 177, 204 
internal cutaneous, 24 1 

in Scarpa’s triangle, 
254 

of the leg, 303 
plantar, 354 
saphenous, 259 


Nerve or nerves 

internal saphenous, at tho ankle, 
343 

lateral cutaneous, of tho ab- 
domen, 7 

lesser sciatic, 221, 262 
long pudendal, 144 
lumbar spinal, 8 
lumbo sacral, 156 
middle cutaneous, of tho thigh, 
244, 259 

mnsculo cutaneous, 341 
obturator, 79, 236 
accessory, 80 

cutaneous branches of, 245 
of the bladder, 133 
of tho colon, 47 
of the hip-joint, 235 
of the kidney, 64 
of the liver, 55 
of tho pancreas, 59 
of tho prostate gland, 135 
of the rectum, 47 
of the seminal lesioles, 151 
of the small intestine, 44 
of the spleen, 60 
of the supra-renal capsules, 68 
of tho testicle, 149 
of the vagina, 118 
ovarian plexus of, 125 
patellar, 260, 303 
perforating cutaneous, 156 

of fourth sacral, 221 
perineal, 144, 165, 228 
peroneal, 265, 285 

external cutaneous branch 
of, in the leg, 302 
in relation to tendon of tho 
biceps muscle, 287 
plantar, 354 
pncumogastric, 23, 39 
popliteal, 228, 265, 287 
posterior dorsal spinal, 175 
obturator, 262 
tibial, 317, 319 
pudio, 156, 161, 167, 228 

in tho female perineum, 173 
to tho penis, 142 
recurrent articular branch of 
anterior tibnl, 309 
gluteal, 156 

right pncumogastric, 78 
sciatic, branch of, to obturator 
internus muscle, 228 
relation of, to hip joint, 
228 

short or external saphenous, 287 
small sciatic, 156, 262 
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Nerve or nerves 

small sciatiO) on the calf of the 
leg, SOS 
spinal, 203 
splanohnio, 207 
sub costal, 7 

superficial, of the penis, 141 
perineal, 161 

superior gluteal, 156, 223, 224 
sympathetic, in the pelvis, 157 
of the abdomen, 77 
solar pleius of, 39 
Nervi oommunioantes, 207 
Neural canal, 181 
Neuroglia of Virchow, 199 
Normal length of the nght and left 
lower limbs, 267 
Notch, cotyloid, 103, 230 
iliao, 230 

Nuok, canal of, 92, 116 
Nucleus pulposus, 188 
Nymphm, 169 

O 

Obturator membrane, 104 
nerve in the thigh, 261 
Omenta, 28 

Omentum, gastro coho, 35 
gastro hepatic, 35 
gastro splenic, 36 
greater, 20, 35 
layers of the greater, 32 
of the lesser, 32 
lesser, 20, 35 

Opening, deep abdominal, 16, 87 
femoral, 94 
saphenous, 95, 96 
Euperfioial abdominal, 11 
Organ of Eosenmuller, 115 
Os calcis, 323 

fractures of, 361 
tngonum, 323 
Ovanes, 115, 124 
anatomy of, 124 

development of, in the fretus, 
115 

position of, 115 
Oviducts, 113 

P 

Pacinian bodies upon the cutaneous 
nencs in the foot, 340 
Pancreas, 57 

position of, 28 

Pancreatic accessory duct, 69 
fluid, 59 


Paroophoron, 115 
Pars intermedia, 172 
Patella, 271 

dislocation of, 292 
fracture of, 291 

relations of, to the condyles of 
the fomur in the various posi- 
tions, 272 

Patellar arterial rcto, 283 

plexus of nencs, 284, 303 
Pelvic cavity, contents of, 111 
cellulitis, 115, 128 
fascia, 126 
girdle, 101 

lymphatic vessels, 157 
sympathetic none, 157 
plexus, 157 

viscera of the male, 125 
Pelvis, 101 
axis of. 111 
brim of, 102 
cavity of, 109 
diameters of, 110 
differcnoes between male and 
female. 111 
false, 109 
floor of, 127 
inlet and outlet of, 109 
landmarks of, 102 
nerves within, 129 
region of, 101 
true, 109 
veins of, 156 

viscera of tho female. 111 
Penis, 140 

dorsal vein of, 142 
glans, 137 

malformations of, 143 
superficial fascia of, 141 
nerves of, 141 
vessels of, 141 
Perineal body, 152, 108 
Perineum, central point of, 159 
tendon of, 101 

depth of, in different bodies, 160 
framework of, 158 
in the female, 167 
in the male, 158 
intermuscular triangle of, 163 
region of, 168 

relatiie position of tho perito- 
neum to, 168 
skin of, 158 

subcutaneous tissue of, 159 
triangular ligament, posterior 
layer of, 166 

Periosteal flap in amputations of the 
femur, 269 


Peritoneum, 28, 30 

course of, in tho adult, 31 
greater cav ity of, 33 
lesser cavity of, 33 
parietal, at tho groin, 87 
laj or of, 30 
of abdomen, 17 
recto uterine fold of, 112 
recto vesical pouch of, 40, 125 
reflections of, depending upon 
growth, 30 

over male viscera, 125 
in tho female, 31 
over tho pelvic viscera in 
tho female, 112 

relations of, to tho perineum 
46 

VC51CO ntorino fold of, 112 
visceral layer of, 31 
Peroneal or splint bone, 297 
Petit’s triangle, 9, 177, 215 
Poyer, glands of, 41 
Power’s patches, 43 
Phalanges of tho foot, 322, 336 

proximal, medial, and distal, of 
tho fool, 330 
Phlcboliths, 129 

Pia mater of tho spinal cord, 195 
Piles, external, 159 
Pillars of the superficial abdominal 
opening, 11 

*■ PirogolT's amputation, 362 
Plantar arteries, 353 

wounds of, 355 
deep arch, 353 
fascia, 347 

foreign bodies beneath, 348 
nerves, 354 
superficial arch, 353 
triangle, 352 

Pleura, attachment of, to tho eleventh 
rib, 217 

Plexus, aortic, 78 
brachial, 204 
coeliao, 78 
extra spinal, ISO 
gastric, 78 

hmmorrhoidal venous, 47 
hepatic, 78 
hypogastric, 78, 142 
inferior mesenteric, 78 
rectal, 157 
lumbar, 204 

of spinal nerves, 78 
median aortic lymphatic, 80 
mesenteric, 78 

mesontoricus of Auerbach, 44 
of oerv ical nerves, 204 



Plexus of Meissner, 44 
pampimformi, 149 
patellar, of nerves, 284 
pelvic, 157 
phrenic, 78 
prostatic, 157 
renal, 78 
sacral, 156, 204 
solar, 78 
spermatic, 78 
splenic, 78 
supra-renal, 78 
uterine, 157 
vaginal, 157 

vensB pampimformi of ovary, 125 
vesical, 157 
Plica semilunaris, 15 
Plicm sigmoide®, 45 
Pons hepatis, 52 
Popliteal artery, 287 
fascia, 284 

the cause of varices, 285 
space, 271, 284 

boundaries of, 264 
cutaneous nerves of, 284 
lymphatic glands of, 290 
relation of contents of, 285 
skin over, 284 
vein, 289 
Portal fissure, 52 
vein, 54 

Position of lower borders of internal 
oblique and transversalis muscles, 
86 

* Posterior tihial artery, ligation of, 
318 

line of reference for, 318 
Pott’s disease, 190 
fracture, 320 

at the ankle, 360 
Pouch, intersigmoid, 37 
of Douglas, 31 
recto-uterine, 31 
recto-vaginal, of Douglas, 112 
reoto-vesioal, 31 
sub cmeal, 25 
vcsieo-uterine, 31 
Pouches, inguinal, 19, 87 
Poupart’s ligament, 9, 84 
Prmputium clitoridis, 169 
Prepuce, 140 
Process, funicular, 92 
vermiform, 27 

Promontory, saoro-vertebral, 187 
Prostate gland, 134 

anatomy of, 134 
arteries of, 135 
lobes of, 134. 
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Prostate gland, nerves of, 135 
veins of, 135 
Prostatic fluid, 135 

mucous glands, 135 
sinus, 135 
Psoas abscess, 70 
Pubis, 102 

crest of, 103 
mons, 6 
spine of, 103 
Pudendum, 169 
Pyloric antrum, 24 
gastric glands, 39 
sphincter, 38 
Pylorus, formation of, 39 
resection of, 23 

R 

Eecoptaculum cbyli, 80, 81 
Rectum, 45 

arteries of, 47 
digital examination of, 152 
in the female, 118 
in the male, 151 
muscular coat of, 46 
nerves of, 47 
prolapsus of, 46 
relations of, 45 
veins of, 47 
Region, anal, 158 
epigastric, 5 
genito-urinaiy, 158 
gluteal, 220 
inguinal, 5, 81 
ischio-reotal, 158 
fat in, 160 
lumbar, 215 

right and left, 5 
of the abdomen, 1 
of the ankle, 322 
of the back, 173 
of the foot, 322 
of the knee, 271 
of the leg, 294 
of the pelvis, 101 
of the perineum, 158 
of the thigh, 240 
right and left hypochondriac, 5 
right and left hypogastric, 5 
umbilical, 5 

urethral, deep fa'cia of, 163 
superficial fascia of, 161 
Renal arteries, 63 
labyrinth, 02 
veins, 64 

Reservoir of Pecquet, 81 
Eeto testis, 147 
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Bete venosum dorsale pedis, 341 
Richet’s fascia, 17 
Rima uro-genitalia, 109 
Rugse of the stomach, 38 

S 

Sacral lymphatic plexus, 157 
plexus, 204 
plexus of nerves, 156 
Saoro-vertebral angle, 187 
promontory, 187 
Sacrum, ossification of, 108 
promontory of, 107 
Saphenous opening, 95 
Scaphoid bone, 324 
Scarpa’s triangle, 247, 254 

relations of contents of, 254 
Sciatica, 228 
Scoliosis, 190 
Scrobioulus cordis, 4 
Scrotal hernia, 91 
Scrotum, 143 

lymphatics of, 144 
Semen, 151 

Semilunar fibre cartilages of tbo 
knee, 277 
Seminal cells, 148 
granules, 151 
vesicles, 150 

Septa, lateral plantar intermuscular, 
348 

Septum crurale, 97 
femorale, 97 
pectiniforme, 141 
seroti, 143 
Sinus pocularis, 130 
prostaticus, 136 
tarsi, 323, 331 

Skin in front of and behind the 
ankle, 339 

in the pennoal region, 158 
of the solo of tbo foot, 340 
of the upper part of the thigh, 
94 

over the buttocks, 220 
over the dorsal surface of the 
foot, 339 
Solar plexus, 78 
Space, extra-dural, 191 
Eubarachnoidcan, 193 
sub dural, 193 
superficial femoral, 247 
Spaces, perineural, 48 
perivascular, 48 
Spermatic artery, 149 

cord, constituents of, 88 
coverings of, 88 
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Spermatic duct, 88, 148 
veins, 149 

Spermatozoa, 148, 151 
Sphincter, prostatio, 135 
Spina bifida, 187, 193 
Spinal column, 180 

‘ dislocations of, 212 
* fractures of, 212 
cord, 195 

anterior and posterior cor- 
nua of gray matter of, 

197 

antenor ivhite commissure 
of, 196 
caries of, 213 
central canal of, 197 
cervical or brachial enlarge- 
ment of, 196 
columns of, 197 
concussion of, 212 
courses of nerve fibres of, 
200 

crossed pyramidal tract of 
Turok, 201 

direct pyramidal tract of 
Turek, 200 
dura mater of, 192 
exploration of anterior sur- 
face Tvhile in position, 
196 

fissures of, 196 

gray commissure of, 197 

in situ, 195 

lumbar enlargement of, 
196 

minute anatomy of, 199 
physiological investigations 
of, 208 

pia mater of, 195 
posterior lateral column of 
Burdach, 197 
median column of Goll, 
197 

punctured lyounds of, 212 
structure of, 197 

of gray commissure, 
199 

transverse measurements of, 
196 

sections of, 197 
veins of, 195 
ventricle of, 197 
visceral columns of Clarke, 

198 

irhen removed from the 
vertebral canal, 196 
irhite substance of, 200 
localization, 209 


Spinal nen cs, 20? 

arrangement of anterior 
divisions of, 204 
distribution of posterior di- 
visions of, 204 
ganglia on posterior roots 
of, 203 

levels at which they origi- 
nate from the spinal 
cord, 200 

minute anatomy of, 206 
motor fibres of, 207 
roots of, 201 

relative positions of origins 
Of, 205 

sensory fibres of, 207 
roots of, 201 

supposed functions of, 207 
trophic fibres of, 207 
vaso motor fibres of, 207 
plexus of veins, 191 
veins, 203 
Spleen, 59 

function of, 60 
hilnm of, 59 
lymphatic vessels of, 60 
minute anatomy of, 59 
nerves of, 60 
position of, 28 
Splenic artery, 60 
pulp, 59 

Stomach, arteries of, 39 
cardiac glands of, 38 
orifice of, 22 
coats of, 37 

condition of, m operations of 
gastrotomy, 33 

great oul de-sac or fundus of, 22 
in new-born child, 24 
lesser cul-do sac of, 24 
lymph path of^ 39 
minute anatomy of, 38 
mucous coat of, 38 
muscular coat of, 37 
cesophageal orifice of, 22 
operation of resection of the 
pylorus ofj 23 
peptic glands of, 38 
position of orifices of, 22 
pyloric glands of, 39 
orifice of, 22 
relations of, 22 

to the anterior wall of the 
abdomen, 23 
serous coat of, 37 
shape of, 24 

in the child, 29 
submucous coat of, 38 


Stomach, vascular tunic of, 38 
veins of, 39 

vortical position of, 24, 29 
Stria) gravidarum, 2 
Subperitoneal areolar tissue, 17 
tissue, 31 

Substance of Schwann, 200 
Substantia golatinosa, 198 
spongiosa, 199 

Sulcus intormedio-posticus, 197 
Superficial abdominal opening, pil- 
lars of, 11 

Supra renal capsules, 67 

minute anatomy of, 67 
Sustentaculum tali, 324 
fracture of, 361 
* Syme’s amputation, 361 
Symphysis pubis, 103 
Synovial membrane in relation to 
the tarsal bones, 336 
in relation to tbo tendons of 
the extensor muscles at 
tbo ankle, 305 
of the knee, 278 

Synovitis of the knee, symptoms of, 
279 

of tbo knee joint, cbamotenstio 
swelling of, 251 

T 

Tronim ooli, 45 
Talipes calcaneus, 356 
equina \algus, 357 
cquino-varus, 357 
cquinus, 356 
valgus, 357 
varus, 356 
Tarsal bones, 322 
Tarsus, ?22 
Tendo Achillis, ?12 

division of, in fractures of the 
lower end of the femur, 268 
Tendon, central, of the perineum, 
161 

conjoined, 86 

of abdomen, 13, 14 
reflected, of Cooper, 14 
Tendons about the ankle, points for 
division of, 357 
Testes, 144 

Testicle, descent of, 89 
globus major of, 145 
minor of, 145 
hydatid of Morgagni, 145 
lymphatic vessels of, 150 
minute anatomy of, 147 
nerves of, 149 
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Testicles, 144 

development of, m the foetus, 
88 

Testis, tunica vaginalis, 91 
Thigh, 240 

^amputations through the middle 
of, 2S8 
hack of, 262 

entancons nerves of, 244 
deep fascia of, 245 
extensor muscles of, 248 
region of, 240 

shortenmg of the limh in frac- 
tures of, 267 
skin of, 243 

surface-marking of, 243 
Theca vertebrahs, 192 
Thoracic duct, 81 
Thjrroid foramen, 103 
Tibia, 294 

development of, 321 
fracture of upper end of, 292 
fractures of shaft of, 320 
head of, 272 
lower end of, 297 
shaft of, 295) 
tuberosities of, 273 
upper end of, 272 
Tissue, subpentoneal areolar, 87 
Toes, dorsal aponeuroses of, 305 
Trabeculse testis, 147 
Tract, inguinal, 16, 87 
Transversalis muscle, 13 
Transverse digital furrow of the foot, 
347 

Triangle, intermuscular, of the peri- 
neum, 163 
of Hesselbaeh, 93 
of Petit, 9, 177, 215 
of Scarpa, 247, 254 
posterior scapular, 176 
Triangular ligament of the perineal 
region, 165 
Tngonum vesicm, 132 
Trochanter, greater, 229 
lesser, 230 

Truncus lymphaticus lumbalis, right 
and left, 80 
Tuber calcanei, 323 
Tubuli recti, 147 
seminiferi, 147 
unniferi, 62 
Tunica ndiposa, 61 
albuginea, 147 
crcmasterica, 13, 144 
vaginalis, 145 

parietal layer of, 145 
visceral layer of, 145 


Tunica vaginalis testis, development 
of, 91 

vasoulosa, 149 

Turok, crossed pyramidal tract of, 201 
direct pyramidal tract of, 200 

U 

Umbilicus, 2 

congenital fistula at, 3 
position of, 4 
Urachus, 3 
Ureters, 65 

coats of, 65 
course of, 133 
in the female, 65 
orifices of, 132 
Urethra, anatomy of, 118 
bulbous portion of, 137 
false passages in, from the use 
of filiform bougies, 139 
female, 117 

fixed part of the male, 137 
in the male, 135 
membranous portion of, 136, 166 
minute anatomy of, 139 
movable part of the male, 137 
normal position of, 112 
penile portion of, 137 
prostatio portion of, 136 
seat of organic stricture of, 140 
spongy portion of, 136 
veins of, 120 
vesical orifice of, 133 
walls of, 121 

in a case of the Cmsarean 
operation, 121 
Uterus, arteries of, 120 
broad ligaments of, 32 
cavity of, 119 
changes in, at puberty, 121 
of, in pregnancy, 121 
in old age, 123 
in the young child, 121 
lymphatic vessels of, 120 
masculinus, 136 
Utrieulus, 136 
Uvulm vesicsc, 133 

V 

Vagina, 117 

orifice of, 171 

relation of, to anterior wall of 
the rectum, 118 
rugm of, 117 
Vaginal bulbs, 172 
Valve, ilco coceal, 27, 45 


Vah e, ileo cxcal, development ol, 30 
ileo colic, 45 
Valves, Uouston’s, 46 
of Hoister, 56 
Valvulm conniventes, 40 
Morgagni, 47 
Varicocele, 149 
causes of, 149 
Vas aherrans, 148 

deferens, 88, 148, 150 
ampulla of, 150 
artery of, 150 
Vasa efferontia, 147 
intestmi tenuis, 21 
Vein or veins 

common femoral, in Scarpa’s tri- 
angle, 254 

common gluteal, 223 
dorsal, of the penis, 142 
efferent, of the kidney, 64 
external ilmo, 75 
extra spinal, ISO 
femoral, tributaries of, 257 
within Hunter’s canal, 257 
inferior hmmorrhoidal, 47 
plexus of, 129 
internal ilmo, 129 

or long saphenous, 244 
saphenous, 95 

at tho anklo in vene- 
section, 302 
at the knee, 283 
in tho leg, 301 
in relation to tho ten- 
don of tho sartorius 
muscle, 247 

intcrpyramidal, of tho kidney, 
64 

intralobular, 54 

intrapyramidal, of tho kidney, 
64 

intra-spinal, 180 
lateral, of abdominal wall, 6 
left gastro-opiploio, 54 
spermatic, 04, 72 
lumbar, 73 

mcningo rhachidian, 192 
mesenteric, 54 
middle hoimorrhoidal, 47 
obliterated umbilical, 52 
of the bladder, 133 
of the colon, 47 

of tho gray commi"uro of tho 
spinal cord, 203 
of the pelvis, 150 
of the pro'tafo gland, 135 
of tho small intestine, 44 
of tho spinal cord, 195 
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Vein or veins 
ovarian, 125 
pancreatic, 57 
popliteal, 289 
walls of, 289 
portal, 54 

posterior superficial, of the thigh, 
262 

tibial, 317 
profunda, 261 
pudio, 167, 228 
renal, 64 

valves of, 64 
right spermatic, 72 
sacra media, 78 
sciatic, 227 
short saphenous, 285 

of the leg, 302 
spermatic, 88, 149 
spinal, 203 

absence of valves in, 192 
plexus of, 191 
splenic, 60 
sublobular, 54 

superficial, in front of the knee, 
284 

of the groin, 84 
of the knee, 283 
over the front of the ab- 
domen, 6 


Vein or veins 

superficial sural, 285 
superior hmmorrboidal, 47 
supra-renal, 68 
varicose, of the log, 302 
causes of, 302 

vesical prostatio plexus of, 128 
vesieo uterine plexus of, 128 
Vena cava inferior, 77 

tributaries of, 77 
Venn) basis vortobrarum, 181, 192 
breves, 54 

comitcs of anterior tibial artery, 
308 

of dorsalis pcdis artery, 
344 

of plantar arteries, 854 
portm, 54 

Venous arch upon the dorsum of the 
foot, 341 

Ventricle of the spinal cord, 197 
Vermiform appendix, 27 
process, 27 
Vertebra or vertobrro 
anatomy of, 181 
axis, 184 
cervical, 181, 182 

peculiarities of, 182 
dorsal or thoracic, 181 
peoahanties of, 184 


Vertebra or vortebrm 
false, or fixed, 180 
lumbar, 181 

peculiarities of, 185 
ossification of, 187 
prominons, 184 
sacral, 107 

true, or movable, 180 
Vertebral column, curvatures of, 189 
deformities of, 190 
in the infant, 189 
length of, 189 
weakest part of, 191 
Vorn montanum, 130- 
Vesical arteries, 133 
triangle, 132 
Vesicnlm sominalos, 150 
Vessels, fcmeral, sheath of, 97. 

Villi of the small intestine, 41 
Virchow, neuroglia of, 199 
Viscera, abdominal, development of, 
28 

Vulva, 169 

W 

"Winslow, foramen of, 20, 29, 33 
Womb, 118 

Wounds of plantar arteries, 355 
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Aorta, branches of, i 288 

bulbous enlargement of, i 287 
descending thoracic, i 312 
interior of, i 288 
normal course of, i 287 
opening into, i 284 
transverse, i 288 
Apex of Scarpa’s triangle, ii 256 
Aponeurosis, digital, i 386 

dorsal, of the fingers, i 403 
of external oblique mu'ole, ii 
84 

of the scalp, i 13 
pharyngeal, i 171 
Appendices epiploiom, ii 23, 44 
Appendix, vermiform, ii 27 
in perityphlitis, ii 27 
of the left auricle, i 282 
of tho right auricle, i 277 
f Application of tourniquet to tho 
brachial artery, i 353 
Aqueduct of Fallopius, i 69, 204 
of Sylvius, 1 39, 44, 50 
of the cochlea, i 73 
of the vestibule, i 72 
Aqueous humor, i 100, 102 
Arachnoid fluid, or cerebro 'pinal 
fluid, 1 21 

membrane of the brain, i 21 
of the spinal cord, ii 193 
Arantius, ventricle of, i 50 
Arbor vitre of tho cerebellum, i 49 
Arch, deep femoral, ii 97 
femoral, xi 11, 94 
femoro-sacral, ii 101 
inguinal, ii 11 
iBohio-sacral, ii 101 
of the aorta, i 289 
of the upper jaw, i 147 
Aroiform fibres, i 45 

of abdominal wall, ii 12 
Arcus senilis, i 88 
Areola of the breasts, i 250 
Arm, bicipital depressions of, i 349 
region of, i 348 
subcutaneous fascia of, i 349 
surface-marking of, i 349 
Arnold’s nerve, i 63, 204 
Arteria centralis modioli, i 73 
retin-ie, 94 

comes nervi phrenioi, i 259 

ischiatici, 11 227, 259 
Arterial arch, deep palmar, i 415 
superficial palmar, i 414 
pulse, 1 307 

rete at tho ankle, ii 308 
Arloriosum, ligamentnm, i 305 
Arteriosus, ductus, i 290, 303 
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Artery or arteries 
acromial, i 341 

descending, i 349 
aoromio thoraeio, i 341 
afiferent^ of tbo kidney, ii 64 
alar thoraeio, i 341 
anastomotic of sciatic, ii 227 
anastomoticn magna of brachial, 
1 355 

of femoral, ii 256 
nngular, i 124 
anterior cerebral, i 22 
ciliary, i 96 
circumflex, i 342 
communicating, i 22 
dental, 1 141 
interosseous, i 392 
mediastinal, i 233, 259 
perforating, of tho foot, H 
344, 353 
tibial, II 307 

collateral circulation 
after ligation of, ii 
309 

lino of roforcnco for, ii 
308 

venae comites of, ii 308 
articular, to tho olbow-joint, i 
391 

to the shoulder joint, i 233 
ascending palatine, i 159 
pharjngeal, i 175 
auditory, i 23, 78 
axillary, i 229, 339 
branches of, i 341 
nsygos articular, ii 288 
basilar, i 22, 215, 232, 
bicipital, i 343 
brachial, i 354 

at the elbow, i 369 
branches of, i 354 
compression of, i 369 
course of, i 351 
high bifurcation of, i 356 
in relation to tbo median 
nerve, i 356 
ligation of, i 356 
vonm comites of, i 357 
bronchial, i 270, 313 
buccal, 1 141 
bulbar, II 142,167 
capacity of, i 291 
capillary, of tho heart, i 276 
carotid, i 223 

course of, i 201 
ligation of, 1 226 
carpal, i 389 
caudal, ii 73 


Artery or ortcrios 
circumflex, i 334 

origin of, from femoral, ii 
260 

coccygeal, n 73, 227 
colica doxtra, ii 21, 47 
media, ii 21, 36, 47 
sigmoidea, ii 21 
sinistra, ii 21, 47 
collateral intercostal, i 313 
common carotid, bifurcation of, 
1 201 

femoral, in Scarpa’s tri- 
angle, 11 254 
lime, 11 73 

ligation of, 11 77 
communicating branch of tho 
peroneal, ii 317 
interosseous, i 392 
of tho foot, 11 343 
pulmonary, i 282, 289 
communication with i cins in tho 
matrices of tho nails, i 418 
coronary, i 148, 277 
cortical, 1 23 

course of, lu tho oxtrcmitios, i 
293 

in various localities, i 291 
oremostono, n 76 
orioo thyroid, i 184 

* in relation to laryngot- 
omy, 1 184 

crucial, anastomosis of, at tho 
hip, ii 227, 260 
cubital, 1 355 
cystic, 11 57 

deep circumflex ilino, ii 13, 75 
epigastric, 11 16, 17, 76 
course of^ in relation to 
inguinal hernia, ii 
93 

position of, 11 88 
venro comites of, ii 88 
temporal, i 141 
deferential, ii 153 
descending acromial (thoraclca 
humorana), i 341 
palatine, i 141 
digital, of tho foot, ii 353 
of tho hand, i 414 
dimensions of, i 292 
dorsal, i 316 

interosseous, of tho hand, i 
409 

of the penis, ii 167 
of tho tongue, i 166 
dorsalis halluois, ii 343 
pedis, II 343 
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Artery or arteries 

dorsalis pedis, ligation of, ii 344 
scapula}, 1 331, 342 
<* effect of ligation upon, i 29S 
endangium of, i 295 
opididymal, ii 149 
epigastric, ii 153 

in relation to femoral her- 
nia, 11 100 
ethmoidal, i 95 

external and internal carotid, 
relative position of, i 203 
carotid, i 34 

branches of, i 203 
circumflex, ii 260 
coat, or adventitia, i 293 
iliac, 11 76 

collateral circulation 
after ligation of, ii 
76 

mammary, i 250, 341 
plantar, ii 353 
facial, 1 123, 203 
femoral, ii 255 

branches of, in Hunter’s 
canal, 11 256 

collateral circulation after 
ligation of, 11 259 
ligation of, within Hunter’s 
canal, ii 257 
first perforating, ii 260 

interosseous perforating, of 
the foot, 11 343 
fourth perforating, ii 261 
frontal, i 8, 95 
ganglionic, i 23 
gastric, 11 23, 71 
gastro duodonalis, ii 24, 44 
gastro epiploica sinistra, ii 35 
gastro-epiploicm, ii 39 
general anatomy of, i 293 
gluteal, 11 155, 223 
aneurism of, ii 223 
lino for, 11 223 

great or middle meningeal, i 
17 

hmmorrhoidal, ii 21, 153 
helicino, ii 142 
hepatic, 11 54, 71 

vaginal branches of, ii 54 
hypogastric, i 304, ii 17 
ilco colic, 11 21, 47 
ilio lumbar, ii 155 
infenor coronary, i 123 
dental, i 139 
external articular, ii 2S8 
gluteal, 11 227 
hmmorrhoidal, ii 47 

VoL II — 19 


Artery or arteries 

inferior internal articular, ii 
289 

labial, 1 123 
laryngeal, i 233 
mesenteric, ii 21 
origin of, 11 72 
pancreatico duodenalis, ii 
21 

perforating, ii 261 
profunda, ii 355 
rectal, ii 47, 161 
thyroid, i 233, 235 
vesical, 11 153 
infra-orbital, i 141 
innominate, i 121, 288 
bifurcation of, i 141 
ligation of, 1 222 
intercostal, i 313 , ii 177 
dorsal branches of, i 209 
internal calcanean, n 317 
carotid, i 134, 203 

in relation to the phar- 
ynx, 1 175 

circumflex, ii 225, 260 
coat, or intima, i 298 
iliac, 11 152 

in the foetus, ii 152 
mammary, i 257 

^ ligation of, 1 257 
maxillary, i 134, 139, 203 
plantar, ii 353 
pubic, II 47 

interosseous, of the foot, ii 344 
of the palm, i 416 
lachrymal, i 95 
lateral digital, i 414 
infracostal, i 259 
of the nose, i 124 
sacral, ii 155 
spinal, 11 215 
lateralis nasi, i 110 
left common carotid, i 288 
subclavian, i 288 
Icnticulo striato, i 23 
lessor meningeal, i 17, 139 
lingual, I 106, 203 

■ ligation of, I 100 
long and short sub scapular, i 
341 

thoracic, i 341 
lower intercostal, i 257 
lumbar, ii 72 
malleolar, ii 308 
mammary branches of anterior 
intercostal, i 250 
massctenc, i 139 
meningeal, i 17 


Artery or arteries 

meningeal from occipital, i 211 
middle cerebral, i 22 
coat, or media, i 293 
meningeal, i 139 
mode of division of, i 292 
muscular branches of brachial, 
1 354 

of radial, i 389 
of ulnar, i 392 
musculo phrenic, i 257 
mylo hyoid, i 139 
nasal, i 95 

from internal maxillary, i 
115 

or sphono palatine, i 141 
nutrient, of tho femur, ii 261 
of tho humerus, i 355 
of tho radius, i 392 
of tho ulna, i 392 
to tho condyles of the 
fomur, II 271 
to tho fibula, 11 317 
to tho greater trochanter, ii 
270 

to tho head of tho fomur, 
11 270 

to tho ilium, 11 223 
to the tibia, 11 317 
obturator, ii 76, 153, 262 

rising from tho epigastric, ii 
99 

occipital, 1 8, 203, 211 
oesophageal, i 313, 317 
of the bladder, ii 133 
of the brain, i 22 
of tho breasts, i 250 
of tho bulb of tho urethra, ii 
167 

of tho ooooum, ii 47 
of tho choroid coat, i 97 
of the colon, ii 47 
of tho corpora cavemo'a, ii 141 
of the corpus cavemosum, ii 
167 

of tho dura mater, i 17 
of tho face, i 123 
of tho hip joint, II 235 
of tho larynx, i 184 
of tho nasal cavitic", i 115 
of the nose, i 110 
of tho palate, i 159 
of the pericardium, 1 271 
of the pinna, i 63 
of tho scalp, 1 8 

hemorrhage from, i 0 
of tho scrotum, li 144 
of tho seminal vc'iclcs, ii 151 
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Artery or arteries 

of tho tympanum, i ?1 
of the las doferons, 11 150 
ophthalmio, i 04 
osculation or annstomosis of, i 
292 

ovarian, origin of, ii 125 
palmar and dorsal, of digital, 
1 414 

palmaris profunda, i 416 
palpebral, i 06 
panoroatioa magna, ii 57 
panorcatica) parvro, ii 67 
panoroatioo-duodonalis, ii 55 
perforating, of deep palmar arob, 

I 409, 416 

of tbo thorax, i 259 
peroneal, ii 317 
oardiao, i 313 

peritoneal, from common iliao, ii 
73 

peroneal, ii 317 
petrosal, from iniddlo meningeal, 
I 71 

phrenic, i 322, ii 71 
plantar, n 353 
popliteal, 11 287 

branches of, ii 288 
liability of, to aneurism, ii 

289 

operation of ligation of, 

II 289 

posterior auricular, i 8, 134, 203 
carpal, i 409 
ocrobellnr, i 23 
cerebral, i 23 
circumflex, i 342, 340 
communicating, i 22 
dental, i 115 
interosseous, i 302 
palatine, i 158 
perforating, of tho foot, ii 

344, 363 

soapular, i 330, 342 
tibial, 11 315 

at tho ankle, ii 319 
collateral oirculntion 
after ligation of, ii 
319 

1 onro comitos of, ii 315 
princeps oorviois, i 211 
polliois, 1 115 

profunda fomoris, ii 256, 260 
ptorygo palatine, i 141 
pterygoid, i 141 
pubio, II 70 

pudio, II 144, 153, 101, 228 
abnormal course of, n 155 


Artery or arteries 

pudio, in fomnlo perineum, ii 
173 

pulmonary, i 200 
pylorio, II 23 
radial, i 389 

and ulnar, variable origins 
of, 1 313 

in tho hollow formed hy tho 
extensor tendons of the 
thumb, 1 100 
in tho palm, i 414 
radiaiis tndiois, i 415 
ranine, i 102, 160 
recurrent, of posterior interos- 
seous, 1 392 
tibial, II 307 
renal, n 63, 72 

intrapyramidal branches of, 
11 63 

origin of, II 72 
right and loft coronary, i 270 
sacra media, ii 73 
saphenous, ii 255 
sciatio, II 155, 227 
septal, 1 141 
short ciliary, i 97 
sigmoid, II 21 

smallthoracic, or pectoral, 1 311 
spermatic, ii 88, 119 
origin of, 11 72 
spinal, 1 313, ii 203 
structure of walls of, i 203 
stylo mastoid, i 71, 78 
subclavian, i 221, 227 

diflbroncos of right and loft, 
1 228 

ligation of, I 231 
siih-lingual, i 166 
subporitonoal, from common 
iliac, II. 73 
sub scapular, i 342 
sulcino, II 203 

suporfioinl oorvioal, i 200, 233 
circumflex ilino, ii 84, 243, 
265 

opigastrio, II 84, 243, 256 
•t femoral, operation for liga- 
tion of, II 256 
relation of, to tho femoral 
vein at apex of Scarpa’s 
triangle, ii 256 
gluteal, 11 223 
of tho abdomen, ii 6 
of tbo knoo, II 282 
perineal, ii 144, 164 
pubic, 11 81, 243, 255 
suporflcialis volm, i 389 


Artery or arteries 

superior coronary, i 121 
dental, i 111 

opigastrio,! 257, ii 15,75 
external articular, ii 288 
fibiilar, II 308 
hromorrhoidal, ii 47 
intercostal, i 21 1 
internal articular, ii 288 
larjngoal, i 181 
mosontorio, ii 21, 17, 71 
profunda, i 354 
pyloric, II 23 
rootal, li 21, 47 
thoraoio, I 311 
thjroid, 1 203, 235 
vesical, II 163 
supra hjoid, i 166 
supra orbital, i 8, 95 
supra renal, il 67, 72 
origin of, 11 72 

Bupra-Eoapular, i 221, 229, 231, 
233 

Bjstomic, 1 291 
tarsal, ii 344 
temporal, i 8, 134, 203 
terminal, i 23, 292 
thornoica humorana, i 341 
thoraeioo noromial, i 250 
thyroid axis, i 220, 232 
thyroidoa ima, i 221, 235 
to tbo conohv, i 211 
tonsillar, of facial, i 171 
traohoal, i 237 

transvorsalis oolli, i 206, 221, 
233 

transverse facial, 1 124, 134 
perineal, ii 165 
tympanic, i 139 
ulnar, i 391, 392, 393 
at wrist, I 413 
recurrent, 1 391 
ulnaris profunda, i 414 
umbilical, i SOI 
uterine, ii 153 
vaginal, ii 118 
vas aborrans, n 352, 355 
vasa brovia, ii 39 
vertebral,! 215,231 

groove for, on atlas verte- 
bra, 1 213 
vesical, 11 133 
V ossols of, 1 200 
Vidian, 1 111 

Articulation, saoro ilmo, li 105 
Astorion, i 60 
Astnigalus, ii 322 
Auditory artery, i 23, 78 
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Auditory canal, walls of, i 64 
hairs, 1 76 

meatus, external, i 63 

cartilaginous portion of, i 
64 

osseous portion of, i 64 
nerves, i 41, 77 
vein, 1 78 

Auerbach, plexus mesenterious of, ii 
44 

Auricle of the ear, i 60 
left, of the heart, i 282 
right, of the heart, i 278 
Auricles, walls of, i 278 
Auricular appendix, i 282 

braneh of pnenmogastrio nerve, 
1 63 

cartilage, i 61 
ligaments, i 61 
muscles, i 61 

Axilla, connective tissue of fat in, i 
338 

lymphatic glands of, i 346 
region of, i 337 
suspensory ligament of, i 338 
* Axillary abscess, i 338 
artery, i 339 

ligation of, 1 343 
line of, 1 343 
fascia, 1 338 
fold, i 338 

glands, involvement of, in can- 
cer, 1 347 
S' removal of, i 347 
Axis, cceliac, ii 71 

B 

Back, landmarks of, ii 174 
region of, ii 173 
skin of, 11 175 
surface-markings of, ii 173 
topographical survey of, ii 173 
Band, ilio tibial, ii 245 
ilio-trochanteric, ii 223 
Bartholin, duct of, i 164 
Base of the cerebrum, i 37 
Basilar artery, i 22 
Basilic vein, i 351 
Basion, i 35 

Bell, external respiratory nerve of, 
1 345 

Bell’s muscles, ii 132 
Biobat, fissure of, i 29 
Bicipital groove of the humerus, i 
332 

Bigelow, Y ligament of, u 232 
Bile, 11 56 


Bile canaliculi, ii 55 
Bladder, arteries of, ii 133 
in the infant, ii 129 
ligaments of, ii 126 
lymphatics of, ii 133 
mucous membrane of, ii 132 
muscular coat of, ii 132 
nerves of, u 133 
position of base of, ii 168 
relations of, upon difierent de- 
grees of distention, ii 131 
urinary, in the male, ii 129 
veins of, 11 133 
walls of, 11 131 
Blind spot, 1 105 
Blood, 1 300 

amoeboid movement of, i 301 
arterial, i 290 

circulation of, after birth, i 305 
before birth, i 303 
corpuscles, red and white, i 300 
differentiation of its circulation 
before and after birth, i 306 
hsematoblasts, i 301 
hiemoglobin of, i SOI 
plates, 1 301 

Blue line in lead-poisomng, i 150 
Bodies, olivary, i 45 
restiform, i 45 
Body, intercarotio, i 203 
thyroid, i 233 
Bono or bones 

body of sphenoid, i 111 
calcaneum, ii 323 
carpal, i 396 
clavicle, 1 323 

cribriform plate of ethmoid, i 
111 

cuboid, II 325 
cuneiform, i 396, ii 325 
external cuneiform, ii 327 
femur, ii 240 
fibula, 11 297 
fifth metatarsal, ii 334 
first metatarsal, ii 333 
fourth metatarsal, ii 334 
humerus, i 348 
hyoid, body of, i 165 

greater and lessor cornua of, 
1 165 

position of, 1 165 
incisive, 1 147 
incus, 1 68 

inferior maxillary, development 
of, 1 152 

mylo hyoid ridge of, i 165 
variations in angle of, i 
153 


Bone or bones 

innominate, ii 102 
internal cuneiform, ii 325 
lachrymal, i 79 
magnum, i 395 
malar, i 80, 145 
malleus, i 67 

maxillary, ossification of, i 150 
metacarpal, i 399 
metatarsal, ii 333 
middle cuneiform, ii 325 
nasal, i 107 
of the ear, i 67 

of the foot, development of, ii 
367 

fractures of, ii 361 
of the forearm, ’“fractures of, 
1 394 

of the head, i 2 
of the orbits, i 80 
of the palate, i 111 
of the wrist, ossification of, i 
418 

phalanges, i 401 
pharyngeal spine of occipital, i 
172 

pisiform, 1 396 ’ 

premaxillary, i 147 
radius, i 363, 373 
ribs, 1 243 

scaphoid, 1 399 , ii 324 
scapula, 1 328 
second metatarsal, ii 333 
semilunar, i 396 
sesamoid, i 402 

of the great toe, ii 327 
sphenoidal turbinated, i 111 
stapes, 1 68 
sternum, i 246 
superior maxillary, i 144 

^ excision of, i 145 
palate processes of, i 
156 

tuberosity of, i 141 
tarsal, ii 322 
temporal, i 7 
third metatarsal, ii 334 
tibia, 11 294 
trapezium, i 396 
trapezoid, i 396 
turbinated, i 111 
ulna, 1 362, 373 
unciform, i 396 
vortebroa, cen ical, i 187 
dorsal, i 248 
vomer, i 108 
Wormian, i 5 
Brocbia, i 52 
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Brachial artery, i 354 

high hifurcation of, i 356 
or axillary plexus of nerves, i 
344 

plexus of non es, i 204 
plexus of nones in the arm, i 
357 

Brain, i 24 

area of surface of, i 25 
arteries of, i 22 
convolutions of, i 25 
development of, i 25 
fifth ventricle of, i 53 
fourth ventricle of, i 49 
furrows of, i 25 
lateral ventricles of, i 53 
lobes of hemispheres of, i 26 
median or longitudinal fissure 
of, 1 26 

membranes of, i 15 
motor area of, i 35 
sensorial area of, 1 36 
size and shape of, i 25 
structure of, i 25 
third 1 entricle of, i 51 
Breast, i 250 

operation for removal of, i 
261, 253 

Breathing, abdominal, i 248 
thoracic, i 248 
Bregma, i 2, 33 
Bridge of the nose, i 108 
Broca, convolution of, i 30 
Bronchi, i 268 

right and left, i 236 
structure of, i 268 
Bronchial glands, i 271 
tube, 1 268 
Bronchioles, i 269 
Bronchoccle, i 235 
Brunner, glands of, ii 41 
Bulb, olfactory, i 38 

of spongy portion of urethra, ii 
137 

Bulbs of the vagina, ii 172 
Bunion, ii 356 

Burdach, posterior lateral column of, 
11 197 

Burns, falciform process of, ii 96 
Bursa or bursm 

about the elbow, i 370 
at the metatarso phalangeal 
joint of the great toe, ii 356 
between the ilio psoas muscle and 
the front of the hip joint, ii 
322 

between the tendo Achillis and 
the os calcis, ii 356 
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Bursa or bursas 

between the tendon of the ex- 
tensor longus digitorum mus- 
cle and the pstragalus, ii 305 
between the tendon of the sar- 
torius muscle and the knee- 
joint, 11 247 

in housemaid’s knee, ii 271 
in relation to the tendon of the 
biceps musclo, i 352 
in relation to the tendon of tho 
coraco brachialis muscle, i 
353 

in relation to tho tendon of tho 
flexor carpi radialis muscle, i 
380 

in relation to tho tendon of tho 
sub scapulans musclo, i 353 
in relation to tho tendon of tho 
trapezius muscle, i 200 
ovaricas, n 115 
01 er front of knee, ii 284 
over ischial tuberosities, ii 160 
patella), ii 271 
popliteal, 11 290 
pre-patellar, ii 271 
sub crural, ii 249 
sub deltoid, i 334 
under insertion of gluteus maxi- 
mus musclo, it 222 
Buttocks, 11 220 

cutaneous nerves of, ii 221 
deep fascia of, ii 221 
skin over, ii 220 
subcutaneous fa'cia of, ii 220 

C 

Cascum, n 25, 45 
at birth, ii 27 
formation of, ii 30 
relations of peritoneum to, ii 27 
Caesarean operation, abdominal wall 
in, II 5 

Calamus scriptorius, i 50 
Calcaneum, ii 323 
Calcar, i 55 
Canal or canals 

anterior dental, 1 145 
central, of Stilling, i 105 
femoral, ii 97 
infra-orbital, i 127, 146 
inguinal, ii II, 16, 87 
lachrymal, i 113 
membranous semicircular, i 75 
naso palatine, i 156 
of Huguier, i 71, 143 
of Huntor, ii 255 


Canal or canals 

of Huntor, femoral vein in ii 
257 

of Nuok, 11 92, 116 
of Petit, 1 103 
of Sohlomm, i 96, 182 
palatine, i 147 
posterior dental, i 145 
sacral, ii 108 
scmioirculnr, i 72 
spiral, i 73 
Vidian, 1 142 

CannJiouli of tho eyelids, i 85 
Canalis rouniens, i 75 
spiralis modioli, i 73 
Canthi, 1 81 
Capillaries, i 298 
calibre of, i 208 
in various tissues, i 298 
medullary, i 224 
pulmonary, i 270 
structure of, i 298 
Capitulum, 1 348 
Capsule, external, i 64 
internal, i 54 
of Glisson, 11 53 
of Tenon, i 89, 93 
Capsules of Bowman, u 62 
supra renal, ii 07 
Caput emoum coli, ii 20 
gallinaginis, ii 136 
Carotid tubercle, i 189 
Carpal bones, i 396 
rote, I 392, 415 
Carpus, 1 396 
Cartilage or cartilages 

accessory, in female larynx, i 
179 

arytenoid, i 177 
auricular, i 61 
costal, I 245 
cricoid, 1 177 

hoop of, 1 177, 189 
relations of, i 190 
cnsiform, i 247 

epiphyseal, of tho femur in 
knock knee operations, ii 270 
lateral, of tho nose, i 108 
of IVrisbcrg, i 178 
septal, of the nose, i 108 
sesamoid, i 109 
tarsal, i 81 
thyroid, i 176 

cornua of, i 176 

Cartilaginous framework of tho nose, 
1 108 

Caruncula lachrymalis, i 85 

major of orifice of bile duot,ii 41 
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Carancuto myrtiformes, ii 171 
Cauda equina, ii 196 
Caudate nucleus, i 64 
Caudo lenticular limb, i 55 
Cavernous sinuses, i 19 
Cavity, glenoid, of scapula, i 331 
of temporal bone, i 136 
of abdomen, ii 19 
Cavum oris, i 156 
Cells, acoustic hair-, i 77 
anterior ethmoidal, i 113 
gustatory, i 162 
mastoid, i 6 
migratory, i 301 
of Deiters, i 77 
olfactory, i 114, 116 
pigment-, of choroid coat, i 97 
posterior ethmoidal, i 113 
Centre or centres 

abdominal or epigastric, ii 211 
ankle-clonus, ii 211 
cilio spinal, II 211 
foot-clonus, 11 211 
for reflex action, ii 211 
gluteal reflex, ii 211 
knee jerk, 11 211 
of gravity in the adult, ii 101 
plantar reflex, ii 211 
rectal, ii 211 
scapular, ii 211 
sexual, 11 211 
vesical, 11 201 
vital, 11 212 
Cerebellum, i 26, 47 
central lobe of, i 47 
function of, i 49 
vermiform process of, i 47 
Cerebro spinal fluid, ii 193 
Cerebrum, base of, i 37 
convolutions of, i 25 
crura of, i 39 

fibres of medullary substance of, 
1 58 

fissures of, i 27 
hemispheres of, i 26 
lobes of, 1 26 
lower level of, i 33 
ventricles of, i 49, 51, 53 
Ceruminous glands, i 64 
Cervical axillary passage, i 339 
Chamber, anterior, i 102 
posterior, i 102 
Cheeks, 1 149 

Chest, physical examination of, i 
311 

* Cholectomy, operation of, ii 219 
Chopart’s operation, ii 365 
Chordm tendince, i 281, 283 


Chordae vocales, i 178, 179 
Willisii, 1 19 

Choroid coat of the eye, i 97 
plexuses, i 52 
tela, 1 21 
Chyle, 11 43 
Chyme, ii 41 
Ciliary body, i 99 
processes, i 99 
Circle of Willis, i 22 
Circulation, foetal, i 303 
pulmonary, i 306 
systemic, i 305 
Circulus major, i 101 
minor, i 101 

Clarke, visceral columns of, ii 198 
Claustrum, i 54 
Clava, 1 46 
Clavicle, 1 324 

acromial end of, i 324 
borders of, i 325 
fractures of, i 327 
movements of, i 324 
ossification of, i 327 
physical properties of, i 323 
sternal end of, i 324 
subclavian impression of, i 326 
Clitoris, 11 169 
Cloquet, fascia of, ii 97 
Club-foot, 11 356 
Coccygeal glomerulus, ii 73 
Coccyx, 11 107 

ossification of, u 109 
Cochlea, i 73 
Cochlear canal, i 73, 74 
duct, 1 75 
Coeliao axis, ii 71 
plexus, 11 78 

Cohnheim, terminal arteries of, i 23 
Collateral circulation, i 292 

after ligation of the ante- 
rior tibial artery, ii 310 
after ligation of the axil- 
lary artery, i 343 
after ligation of the carotid 
artery, i 227 

after ligation of the femoral 
artery, ii 259 

after ligation of the poste- 
rior tibial artery, ii 319 
after ligation of the sub 
clavian artery, i 232 
Colles’s fascia, ii 163 
Colliculus seminalis, ii 136 
Colon, hepatic flexure of, ii 20 
nerves of, ii 47 

relative position of, in the loins, 
11 215 


Colon, sigmoid flexure of, ii 22 
in the child, ii 22 
transverse arch of, ii 20 
Colotomy, li 36 

* operation of, ii 219 
Columnas carnem, i 279, 283 
nasi, 1 109 
recti, 11 47 

rugarum vaginalis, ii 117 
Commissura simplex, i 47 
Commissure, great transverse, i 57 
of the third ventricle, i 67 
Conarium, i 51 
Concha, i 61 
Coni vasculosi, ii 147 
Conjunctiva, i 85 

blood vessels of, i 86 
corneal, i 87 

palpebral and ocular, i 85 
sclerotic, i 86 
Conus arteriosus, i 279 
Convolution or convolutions 
angular, i 31 
annectant, i 31 

anterior central, or ascending 
frontal, i 30 
ascending parietal, i 31 
Broca’s, i 30 
fornicate, i 32 
frontal, i 30 
hippocampal, i 32 
of the brain, i 25 
parietal, i 31 
retro insular, i 32 
superior marginal, i 31 
Cooper, fascia propria of, ii 17 
reflected tendon of, ii 14 
Coracoid process, i 330 
Cord, lumbo sacral, ii 79 

spinal, enlargement of, opposite 
the fifth cervical vertebra, i 
215 

Cords of the brachial or axillary 
plexus of nerves, i 345 
spermatic, coverings of, ii 88 
Cornea, i 87 

lamina of, i 87 
nerves of, i 88 
non-vascularity of, i 88 
proper substance of, i 87 
Corneal corpuscles, i 87 
Cornculum laryngis of Santorini, i 
178 

Cornua Ammonis, i 55 
coccygea, ii 109 
of lateral ventricles, i 53 
sacralia, ii 108 
Corona radiata, ii 58 
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Coronana ventnouli, ii 23 
Coronoid process, i 362 
Corpora albioantia, i 39 
cavernosa, ii 140 

of the clitoris, ii 172 
gonioulata, i 52 
qnadrigemma, i 50 
striata, i 52 

function of, i 5S 
topographical relation of, i 
59 

Corpus albicans, i 53 
Arantii, i 2S2 
callosum, i 57 

peduncles of, i 37 
ventricles of, i 58 
dentatum, i 45 
fimbriatum, i 43 
Highmorianum, ii 147 
luteum of menstruation, ii 124 
of pregnancy, ii 124 
spongiosum, bulb of, ii 165 
urethrse, ii 140 

Corpuscles, Malpighian, of the spleen, 
11 60 

of the blood, i 300 
Pacinian, i 417 
Corti, organ of, i 74 
rods of, 1 77 
tunnel of, i 77 
Costal cartilages, i 245 
Costo-coracoid membrane, i 338 
Cotyloid cavity, ii 230 
Cowper’s glands, ii 137 
Cranial nerves, i 38 

deep origins of, i 44 
Cranio cerebral topography, i 32 
Cremaster muscle, ii 86 
Cribriform fascia, ii 95 
Crista, 1 72 

acoustica, i 75 
“ Crow’s-feet,” i 82 
Crura eerebri, i 39 

of the cerebellum, i 49 
of the fornix, i 52 
Crusta, 1 39 
Crystalline lens, i 102 
Cuneiform eartilages, i 178 
Cupola, 1 73 

Curved lino of the occipital bone, 1 6 
Cutaneous muscle of the sealp, i 11 
Cuvier, duets of, ii 29 
Cyphosis, n 190 

D 

Dartos, ii 143 
Deciduous teeth, i 151 
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Decussation of the optic nerve, i 38 
Deep abdominal opening, ii 16 
fascia of the arm, i 351 
of the forearm, i 379 
Deltoid muscle, i 334 
insertion of, i 33o 
Diaphragm, i 249, 320 

aortic opening of, i 321 
arteries of, i 322 
central tendon of, i 320 
crura of, i 321 

height of arches of, in respira- 
tion, I 322 
leaflets of, i 321 
muscular portion of, i 321 
nerves of, i 322 

observations upon contractions 
of, 1 273 

oesophageal opening of, i 321 
opening for inferior vena cava, 
1 321 

relations of upper surface of, to 
contents of thorax, i 309 
tendinous arches of, i 321 
Diastole of the heart, i 277 
Digital extremities or phalanges, i 
396 

fossa, 11 19 
Diploe, 1 3 

Diploic structure of the skull bones, 
1 14 

veins, 1 15 

Direct sensory tracts, i 58 
Disk, intervertebral, i 241 
Dislocation of elbow, i 370 
of patella, ii 292 
of shoulder, i 336 
^ Dislocations at the ankle joints, ii 
360 

of the hip, 11 238 
Diverticulum of Meckel, ii 3 
Double ohm, i 191 
Douglas, fold of, ii 15 
pouch of, 11 31 

recto-vaginal pouch of, ii 112 
Duct, cochlear, i 75 
lymphatic, i 227 
nasal, i 80, 113 
of Bartholin, i 164 
of Kivinus, 1 164 
of Stonson, i 131, 149 
of Wharton, i 165 
pancreatic, ii 57 
thoracic, i 227, 232, 318, ii 
81 

termination of, i 318 
valves of, i 318 
Ducts, ejaculatory, ii 136 


Ducts, hepatic, ii 54 
of Cuvier, ii 29 

Ductus arteriosus, i 290, 303, 304 
communis cholcdochus, ii 25, 55 
cjaculatonus, ii 150 
reunions, i 77 
venosus, 1 304 
Duodenal glands, ii 41 
Duodenum, ii 24 

ascending portion of, ii 24 
descending portion of, ii 24 
flexures of, ii 25 
termination of, ii 25 
transverse portion of, ii 24 
Dura mater, i 15 
arteries of, i 17 
lateral sinuses of, i 18 
nerves of, i 19 

of the spinal cord, ii 192 
sinuses of, i 18 
veins of, 1 18 

E 

Bar, external meatus of, i 60 
region of, i 00 
Ear stones, i 75 
Elbow, dislocations of, i 370 

fractures in relation to, i 371 
landmarks of, i 307 
movements of, i 365 
passive motion of, after injuries, 
1 365 

region of, i 362 
suporflcml veins of, i 367 
Elbow-joint, 1 303 

amputation of, i 371 
injuries to, i 372 
resection of, i 371 
Eminence, auditory, i 50 
canine, i 144 
cinereous, i 50 
frontal, i 5, 33 
hypothonar, i 409 
ilio pectineal, ii 103 
parietal, i 6, 33 
thonar, i 409 

Emincntia collateralis, i 55 
Emissary \eins, communications of, 
1 18 

from the cochlea, i 79 
Encephalon, i 24 
Endocardium, i 248 
Endolymph, i 74 
Epicardium, i 275 
Epicondylo, internal and external, i 
348 

Epicranium, i 13 
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Epiglottis, 1 178 

Epistaxis in relation to the superior 
longitudinal sinus, i 19 
Epoophoron, ii 115 
Excision of the elbow-joint, i 371 
^ of the knee-joint, lu 293 
Eustachian tube, i 67, 173 

pharyngeal opening of, i 
112 

valve, 1 278, 303 
External capsule, i 54 
malleolus, ii 298 
meatus of ear, i 60 
Extremity, upper, i 223 
Eye, 1 79 

accommodation of, for vision, i 
101 

dangerous area of, i 99 
Eyeball, i 96 
ByebroTT, i 80 
Eyelashes, i 83 
Eyelids, i 81 

F 

Face, arteries of, i 123 

deep structures of, i 136 
development of, i 150 
fat in subcutaneous tissue of, i 
117 

landmarks of, i 116 
lymphatic vessels of, i 125 
muscles of, i 119 
region of, 1 116 
sensory nerves of, i 125 
skin of, 1 116 
Facial artery, i 123 
markings, i 117 
nerves, origin of, i 41 
vein, 1 125 

Falciform process of fascia lata, ii 
96 

Fallopian tube, fimbrioe of, ii 113 
pavilion of, 11 113 
tubes, anatomy of, ii 123 

and ovaries as they appear 
when examined in the 
body, 11 115 
in still, 11 113 

Fallopius, aqueduct of, i 69 
Falx cerebelli, i 16 
cerebri, i 16 

Fascia, Abernethy’s, ii 75 
anal, ii 127 
axillary, i 338 
bieipital, 1 351, 368 
bucoo pharyngeal, i 149 
Cloquet’s, II 97 


Fascia, Colles’s, ii 163 
cribriform, ii 95 
deep cervieal, i 193 

development of, i 197 
external layer of, i 194 
influence of, against 
atmosphericpressure, 
1 197 

internal layer of, i 195 
reflections of, i 194 
of the thigh, 11 245 
dentata, i 29, 57 
external spermatic, ii 12, 85 
extra-peritoneal, ii 16, 86, 216 
extra-pleural, i 262 
iliacus, 11 69 
ilio-psoas, 11 69 
infundibuliform, ii 16, 87 
intercolumnar, ii 12, 85 
internal spermatic, ii 16, 87 
isohio-reotal, ii 127 
laryngeal, i 179 
lata, 11 95, 245 

iliac portion of, ii 95 
intermubonlar septa of, ii 
246 

pubic portion of, ii 95 
lumbar, ii 36, 177, 215 
masseteric, i 123 
obturator, ii 127 

canal of, for the pudic ves- 
sels, II 228 
of the arm, i 351 
over the anterior surface of the 
thorax, i 353 
palmar, i 411 
parotid, 1 130 
pelvic, 11 116, 126 

visceral layer of, ii 127 
plantar, ii 347 

in flat-foot, 11 348 
popliteal, 11 284 
post-pharyngeal, i 176 
prevertebral, i 195 
propria, ii 87 

of Cooper, ii 17 
of femoral hernia, ii 100 
psoas, II 69 
recto-vesical, ii 127 
Riohet’s, 11 17 
spermatic, ii 144 
subcutaneous, over the arm, i 
349 

sub-pubic, 11 127 
superficial, of the groin, ii 83 
of the thigh, II 243 
of the upper part of the 
thigh, II 94 


Fascia, temporal, i 14 

transversalis, so called, ii 86 
triangular, ii 15 
vesico-vaginal, ii 117 
Fasciculi teretes, i 46, 50 
Fat in abdominal wall, ii 5 
Fauces, i 170 

Feet, position of, in utero, ii 359 
Femoral arch, ii 94 
canal, ii 97, 254 
deep arch, ii 97 
hernia, ii 99 

seat of stricture of, ii 100 
opening, ii 94, 97 

difierenoos between male 
and female, ii 97 
position of, 11 94 
ring, so called, ii 99 
vein, II 257 
Femur, ii 240 

adductor tubercle of, ii 241 
condyles of, ii 241 
development of, ii 269 
fractures of, ii 265 

at lower end, ii 268 
at upper end, ii 236 
below the lesser trochanter, 
11 267 

intercondyloid notch of, ii 241 
neck of, observations upon 
changes of angle of, ii 237 
popliteal surface of, ii 241 
shaft of, 11 243 

structure of, as seen upon longi- 
tudinal section, 11 270 
symptoms of fracture of nock of, 
11 237 

trochlear surface of, ii 241 
tubercle of, ii 230 
upper end of, ii 229 
Fenestra ovalis, i 66 
rotunda, i 66 
Fibres, association, i 59 

of medullary substance of the 
cerebrum, i 58 

Fibro-cartilage, inter articular, i 
136 

intervertebral, i 215 
triangular, i 397 
Fibula, 11 297, 321 

fracture of, ii 320, 360 
head of, ii 298 

relations of, to the tubercle 
of the tibia, ii 282 
shaft of, II 298 
Filum terminate, ii 195 
Fimbrim, infundibulo-ovarian, ii 1 1 5 
Fissura palpebrarum, i 81 
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Fissure, anterior median, of medulla 
oblongata, i 44 
oaloarme, i 29 
central, of Rolando, i 30 
dentate, i 57 
Glaserian, i 66, 139 
hippocampal, i 29 
in upper hp,i 149 
interparietal, i 29 
intra-lobular, of brain, l 30 
longitudinal, i 26, 37 
of ductus ^ enosus, ii 62 
of gall-bladder, ii 52 
of inferior i ena cava, ii 62 
of Rolando, i 25' 
of Santorini, i 61 
of Sylvius, 1 27 

branches of, i 27 
parieto-oceipital, i 29 
posterior median, of medulla 
oblongata, i 45 
primary, of brain, i 27 
secondary, of brain, i 27 
spheno-maxillary, i 80 
sphenoidal, i 79 
transv erse, of Bichat, 1 29 
transverse, or portal, ii 52 
Fistula in ano, operation of, ii 161 
Flat-foot, 11 328, 359 
Flocculus of the cerebellum, i 47 
Fluid, eerebro spinal, ii 193 
Foetal circulation, i 303 
heart, i 303 
Fold or folds 

aryteno-epiglottio, i 178 
axillary, i 338 
gleno-hnmeral, i 334 
glosso epiglottic, 1 163 
of Douglas, 11 15 
ovario pelvic, ii 115 
pleuro colic, ii 36 
vestigial, 1 276 
Follicles, Graafian, ii 124 
sebaceous, of nose, i 109 
Fontanelles, i 3 

Foot, antero posterior arch of, ii 327 
deep fascia over dorsum of, ii 
344 

deep or plantar fascia of, ii 347 
digital nerves of, ii 343 
eversion of, in fractures of the 
thigh, II 267 
imprint of, ii 328 
interosseous ligaments of, ii 332 
landmarks of, ii 337 
lines and articulations of, ii 338 
longitudinal arch of, ii 327 
• partial amputations of, ii 363 


Foot, phalanges of, ii 330 
region of, ii 322 
skeleton of, ii 327 
skin of dorsal surface of, ii 339 
of solo of, 11 340 
subcutaneous fascia of solo of, 
11 340 

transverse digital furrow of, ii 
347 

half-arch of, ii 328 
Foramen or foramina 

anterior condyloid, 1 167 
emeum of frontal bone, i 10, 
116 

of medulla oblongata, i 45 
of tongue, 1 161 
dental, i 139 
ethmoidal, i 80 
greater sciatic, n 107 
in transverse process of sixth 
cervical vertebra, i 216 
infra orbital, i 127, 144 
intervertebral,! 315, ii 182 
jugular, 1 203 
lesser sciatic, ii 107 
magnum, i 232 
mastoid, i 6 
mental, i 139 
obturator, ii 103 
of Magondio, i 21, 50, ii 193 
of Jlonro, 1 61 
of Scarpa, i 147 
of Stenson, i 147 
of Vosalius, 1 125 
of Winslow, 11 20, 29, 33 
optic, 1 79 

ovale, of the heart, i 278 

of the sphenoid bono, i 139 
parietal, i 6 
sacral, ii 107 
spinosum, i 139 
stylo mastoid, i 69 
supra orbital, i 5 
supra-troohloar, i 348 
Thebesii, i 279 

* Forearm, amputation through the 
middle of, i 396 
bones of, m relation to surfaces, 

1 376 

branches of radial artery in, i 
389 

of ulnar artery in, i 39 1 
contour of, i 377 
cutaneous nerves of, i 378 
deep fascia of, i 379 
movements of, in pronation and 
supination, i 376 
muscles of, i 379 


Forearm, region of, i 372 
Formatio reticularis, i 46 
spinalis, 11 199 
Fornix, i 51 

anterior pillars of, i 52 
conjunotivm, i 85 
crura of, i 52 

Fossa, antccubital, i 352, 367 
anterior nasal, 1 107 
canine, i 144 
coronoid, i 348 

digital, of the neck of the femur, 
ii 229 

of the poritononm, ii 19 
hyaloid, i 103 
ineisno, i 144 

infra-spinouB, of scapula, i 233 
ischio rectal, ii 160 
jugular, 1 203 
lachrymal, i SO 
nasal, i 111 
navicularis, II 137 
olecranon, i 348 
ovalis, of the antibclix, i 61 
of the heart, i 278 
Bcapboidca, i 01 
spheno maxillary, i 142 
supra spinous, of scapula, i 233 
Fovea ncctabuli, ii 103, 230 
anterior, i 50 
capitis, II 220 
centralis of retina, i 105 
hcmi cllipticn, 1 72 
bcmispbrorica, i 72 
posterior, i 50 
* Fracture or fractures 

at base of skull, symptoms of, 
1 7 

at upper end of femur, n 
236 

Barton’s, of wrist, i 373 
Colles’s, 1 395 

green stick, of olaviolo, i 327 
intra capsular, of hip, ii 236 
of bones of forearm, i 394 
of olav lole, i 327 
of elbow, 1 370 
of fibula, II 320 
of humerus, i 201 
of log, 11 319 

of petrous portion of temporal 
bono, 1 78 
of ribs, 1 245 
of shoulder, i 337 
of skull by oontro coup, i 15 
of thigh, methods of meas- 
urement for shortening of, ii 
267 
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* Fraotare or fractures 
of the tibia, ii 320 
of the upper end of the tibia, 
11 292 

of the upper part of the femur, 
11 69 

Frsena labiorum, i 149 
Frasnula, i 47 
Frffiuulum clitoridis, ii 169 

of the ori8ee of the bile duct, 
11 41 

prseputii, 11 140 
pudendi, ii 169 
Framum epiglottidis, i 163 
Imguffi, 1 162 

Friction sound consequent upon in- 
flammation of the pleura, i 261 
Frontal artery, i 8, 96 
eminences, i 6 
lymphatics, i 10 
sinuses, i 5 
veins, 1 9 

Function of the cerebellum, i 49 
Furrow in the front of the leg as a 
guide to the anterior tibial artery, 
11 301 

Furrows of the abdomen, ii 2 
of the brain, i 25 

G 

Qalea capitis, i 11 
Oalen, veins of, i 52 
Gall bladder, ii 56 

position of fundus of, ii 20 
Gall-stones, ii 57 
Ganglia, intra cardiac, i 287 

lumbo sacral chain of, ii 77, 78 
on posterior roots of spinal 
nerves, ii 203 

sympathetic, in the thorax, i 
319 

Ganglion, Arnold’s, i 204 

cardiac, of Wrisberg, i 285 
ciliary, i 94 
coccygeal, ii 78 
diaphragmatic, i 322 
Gasserian, i 41, 142 
impar, n 78, 157 
in relation to the circumflex 
nerve of the shoulder, i 346 
inferior cervical, of the sympa- 
thetic nerve, i 220 
jugular, 1 205 
Meckel’s, i 69, 142 
middle cervical, of the sympa- 
thetic nerve, i 219, 233 
of Andersoh, i 205, 219 
VOL 11—50 


Ganglion, otic, i 144 
petrosal, i 205 
semilunar, ii 77 
spheno palatine, i 69, 142 
spiral, I 78 
suhmaxillary, i 169 
superior, of the sympathetic 
nerve, i 219 
Ganglionio arteries, i 23 
Gastric follicle, ii 38 
juice, 11 40 

Genu of the corpus callosum, i 57 
Gimbernat’s ligament, ii 11, 85, 96 
Glabella, i 5 

Gladiolus, or mesostemum, i 246 
Gland or glands 

axillary, in relation to cancer, i 
251 

bronchial, i 271 
buccal, I 149 
cardiac gastric, ii 38 
ceruminous, i 64 
coeliao lymphatic, ii 80 
duodenal, ii 41 
epigastric lymphatic, ii 84 
external iliac lymphatic, ii 157 
femoral lymphatic, ii 255 
inferior hypogastric lymphatic, 
11 134 
labial, 1 149 
lachrymal, i 83 
lumbar lymphatic, n 80, 157 
lymphatic, at the elbow, i 369 
in popliteal space, ii 290 
of the axilla, i 346 
over psoas muscles, ii 80 
mammary, i 250 
lobes of^ 1 250 
milk-ducts of, i 250 
Meibomian, i 83 
molar, i 149 
of Bartholin, ii 172 
of Brunner, ii 41 
of Cowper, ii 137, 166 
of Lieberkuhn, ii 41 
of Littrfi, 11 137 
of Lusobka, ii 73 
of Peyer, ii 41 
of the intestine, ii 46 
palatine, i 157 
peptic, II 38 
pineal, i 51 
prostate, ii 134 
pulmonary lymphatic, i 271 
sebaceous, i 83 
solitary, ii 43 
sublingual salivary, i 164 
submaxillary salivary,! 164,199 


Gland or glands 

sub stomal, i 251 
sub-urethral, ii 137, 166 
superficial lymphatic, in relation 
to Poupart’s ligament, ii 95 
sweat-, of the hand, i 411 
tbjmus, 1 223, 240, 260 
tracheal, i 237 
uterine mucous, ii 120 
Glandulai agminatai, ii 43 
concatenatm, i 227 
Nabothi, 11 120 
odoriferm, ii 140 
Gians olitoridis, ii 169 
penis, II 137 
Glaserian fissure, i 66 
Glisson, capsule of, ii 35, 53 
Glosso-pharyngeal nerve, distribu- 
tion of, 1 167 
origin of, 1 43 
Glottis, 1 179 

respiratory area of, i 180 
vocal area of, i 180 
Gluteal fold, ii 220 
region, ii 220 

landmarks of, ii 220 
Glycogen, ii 66 

Goll, posterior median column of, ii 
197 

Graafian follicles, ii 124 
Grom, II 81 

landmarks of, ii 83 
skin over, ii 83 
superficial fascia of, ii 83 
Groove, aunoulo ventricular, i 270 
bicipital, production of, i 361 
for the ulnar nerve, 1 359, 369 
interauricular, i 276 
interventricular, i 270 
musoulo-spiral, i 351 
pnmitive dental, i 151 
Gnbernaculum testis, ii 86, 89 
Gums, 1 150 
Gyri operti, i 32 
Gyrus fornicatus, i 67 

H 

Hsematoblasts, i 301 
Hmmoglobin of the blood, i 300 
Hmmorrhoids, ii 47 
Hairs, auditory, i 75 
of the scalp, i 8 
over the back of the hand, I 408 
Haller, linca splcndons of, ii 195 
Ham, II 284 

Hand, cutaneous nerve-supply of i 
417 
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Hand, heel of, i 409 
hollow of, 1 409 

median portion of, or metacarpus, 

I 396 

palm of, 1 409 
region of, i 396 
surface-markings of, i 406 
Hard palate, i 147 
Head, bones of, i 2 

development of, i 1, 3 
landmarks oi, i 1 
region of, i 1 
surface form of, x 1 
Heart, i 275 

anomalous condition of, i 289 
anterior surface of, i 275 
area of greatest dulness, i 310 
development of, i 305 
dimensions of, i 277 
fibrous skeleton of, i 284 
foetal, 1 303 

location of apex of, i 310 
lympbatio vessels of, i 287 
nerves of, i 285 
position of apex of, i 308 
of base of, x 308 
within the thorax, x 275 
shape of, i 275 
sounds, X 306 

propagation of, i 307 
reduplication of, i 307 
structure of, i 284 
within the thorax, examination 
of, 1 309 

Helicotrema, x 73 
Helix, 1 61 

fossa of, X 61 

Hemispheres of cerehollum, x 47 
of cerebrum, i 26 
Henlo, loops of, ii 63 
Hepatic artery, ii 54 
ducts, 11 54 

Hernia, anatomical peculiarities of, 

II 100 

congenital, ii 91 

condition predisposing to, 
11 81 

umbilical, ii 3 
diaphragmatic, i 322 
direct inguinal, u 93 
encysted, ii 92 
femoral, ii 99 

indirect or oblique inguinal, u 
91 

infantile, ii 92 
umbilical, ii 3 
into the vaginal tunic, n 92 
lumbar, ii 216 


Hernia, median ventral, ii 3 

position of stricture of, in oblique 
inguinal, ii 92 
sac of, 11 91 
scrotal, 11 91 
Herophili, toroular, i 18 
Hesselbach’s triangles, xi 19, 93 
Hoy, ligament of, it 96 
Hiatus Fallopii, i 69 

saphenus posterior, ii 262 
semilunaris, x 351, 359 
Highmore, antrum of, x 133, 144 
Hip, abductors of, xi 235 

* dislocations of, ii 238 
essential points in reduction of 

dislocations of, ii 239 
extensors of, xi 233 
external rotators of, it 230, 

235 

flexors of, xi 233 
internal rotators of, ii 235 
xntra capsular fractures of, ii 

236 

movements of, ii 233 
region of, ii 229 

Hip disease, pain at the knee in, ii 
236 

Hip joint, 11 229 

# amputation at, ii 239 
arteries of, xi 235 
capsular ligament of, II 231 
disease, cbaractonslic positions 

of the lower extremity in, ii 
235 

nerves of, ii 235 
range of motion of, ii 231 
synovial membrane of, n 233 
Hippocampus major, i 62, 57 
minor, i 55 

Hollow formed by tho extensor mus- 
cles of the thumb, i 408 
of the armpit, x 338 
of the hand, i 409 
Horner’s muscle, i 85 
Horny band of Tarinus, i 64 
Houston’s valves, ii 46 
Huguior, canal of, i 71 
Humerus, anatomical neck of, i 
332 

bicipital groove of, i 332 
epicondylcs of, i 348, 365 
Hunter’s canal, ii 255 
Hyaloid membrane, x 103 
Hydatids of Morgagni, ii 123 
Hydrocele, ii 147 

encysted, of tho cord, ii 92 
Hymen, ii I7I 
Hypoglossal nerve, i 167 


I 

Ileo cteoal valve, ii 45 
Ileo-colio valve, ii 45 
Ileum, 11 20, 40, 102 
Improssio colica, xi 53 
ronalis, ii 53 

Impression, subclavian, i 255, 325 
Incisura, i 61 
Incus, 1 67 

Infundibula of tbo lungs, i 269 
Infundibulum at tbo baso of tho 
brain, i 39 
of tho nose, i 6, 113 
or conus arteriosus, i 279 
Inguinal canal, ii 11, 17, 87 
pouches, 11 19, 87 
region, ii 81 
tract, II 16, 87 
Inion, X 6 
Instep, XI 327 

* amputations at, ii 363 
Insula, 1 29 

Intorcarotio body, i 203 
Intornal car, or labyrinth, i 60 
malleolus, ii 297 
Intcrspmal veins, ii 191 
Intervertebral fibre cartilages, ii 
187 

Intestinal canal, lympbatio vessels 
of, II 43 
glands, 11 41 
Intestine or intostincs 
convolutions of, ii 30 
largo, 11 44 

lympbatio vc'scls of, ii 47 
sacculation of, ii 44 
measurements of, n 30 
small, 11 40 

coats of, 11 40 

villi of mucous lining of, ii 41 
Intumosocntia gangliformis, i 69 
Ins, 1 99 

pigment oolla of, i 100 
Isobium, 11 102 
Isthmus fauoium, i 170 
Iter a tortio ad quarlum ventnou- 
Inm, 1 50 
antonus, i 06 
postorius, 1 66 

J 

Jadolot’a hues, i 117 
Jaw, ramus of, i 139 
Jejunum, 11 20, 40 
Joint or joints 
ankle, ii 329 



aBNERAL INEEX 


395 


Joint or joints 

astragalO'Caloanean, ii 331 
astragalo-oaloaneo-scaphoid, ii 
331 

between tho metacarpal bone of 
the thumb and the trapezium, 
j 401 

between the pisiform and cunei- 
form bones, i 398 
oaloaneo cuboid, n 331 
carpal and metacarpal, i 401 
clarioulo-aoromial, i 324 
costo vertebral, i 241 
elbow-, 1 363 
enarthrodial, i 332 
femoro patellar, ii 273 
femoro-tibial, ii 273 
ginglymus, i 363 
bip-, 11 229 

inferior tibio-fibular, ii 299 
radio-ulnar, i 376 
intercarpal, i 397 
interphalangeal, i 402 
intertarsal, ii 331 
bnuckle, i 404 
metacarpal, i 402 
metacarpo-pbalangeal, i 402, 
410 

metatarso-phalangeal, ii 336 
radio carpal, or wrist-, i 397 
scapbo cuneiform, ii 332 
shoulder-, i 332 
sterno clavicular, i 324 
superior radio-ulnar, i 364 
tibio fibular, ii 299 
tarso metatarsal, ii 335 
temporo maxillary, i 136 
movements of, i 137 

K 

Kidney, calyces of, ii 62 
cortical arches of, ii 62 
columns of, ii 62 
substance of, ii 62 
floating, n 05 
function of, ii 65 
infundibula of, ii 62 
lymphatic vessels of, ii 64 
medullary rays of, ii 62 
substance of, ii 62 
minute anatomy of, ii 62 
movable, ii 65 
nerves of, u 64 
of the foetus, ii 65 
papillm of, 11 62 
pelvis of, 11 62 
position of, n 61 


Kidney, pyramids of Malpighi, ii 
62 

relations of, ii 61 
relative positions of, in the loins, 
11 216 

tubules of, 11 62 
tunica albuginea of, ii 62 
Knee, ankylosis of, ii 291 
articular rete of, ii 256 
hones of, ii 271 
* dislocations of, it 293 
landmarks of^ ii 281 
movements at, ii 280 
pain at, in hip disease, ii 236 
position of, in disease of the 
joint, 11 291 
region of, ii 271 
relations of tendons about, ii 
279 

semilunar fibre cartilages of, ii 
277 

skin over tho front of, u 281 
supra-patellar flat above, ii 249 
surface anatomy of, ii 281 
Knee-joint, ii 273 

amputation at, ii 278, 294 
disease of, ii 291 
t operation of excision of, ii 
293 

synovial membrane of, ii 278 
Kneepan, ii 271 


L, 

Labia cerebri, i 58 
majora, ii 169 
minora, ii 169 
Labium tympanioum, i 74 
vestibulare, i 74 

Labyrinth, or internal ear, i 60, 72 
membranous, i 74 
vestibule of, i 72 
Lachrymal canal, i 113 
fossa, 1 80 
nerve, i 94 
sac, 1 86, 113 
Lacteal vessels, ii 43 

commencement of, ii 41 
Lacteals, ii 48, 80 
Lacuna musculosa, ii 94 
vasculosa, ii 94 
Laous lacbrymalis, i 85 
Lambda, i 2, 33 

Lamina, anterior limiting, or elastic, 
of Bowman, i 87 
cinerea, i 37 
cribrosa, i 78, 96 
fusca, 1 97 


Lamina ossea, i 73 

posterior elastic, of Descemot, i 
87 

reticularis, i 77 
spiralis, 1 73 
vitrea, i 99 

Landmarks of the ankle and the 
foot, 11 337 

Larynx, accessory cartilages of fe- 
male, 1 179 
arteries of, i 184 
cartilages of, i 176, 177, 178 
cavity of, I 175 

comparison of, in tho child and 
in the adult, i 189 
extrinsic muscles of, i 183 
framework of, i 176 
intrinsic muscles of, i ISO 
lodgement of foreign bodies in, 
i 178 

lymphatic vessels of, i 186 
mobility of, i 186 
nerves of, i 185 
region of, i 175 
sensibility of, i 185 
veins of, 1 184 
ventricles of, i 179 

Lateral tracts, i 45 
ventricles, i 53 
cornua of, i 53 
digital cavities of, i 55 
•i' operation for tapping, i 
60 

position of, 1 60 

Leg, * amputation through tho mid- 
dle ol^ 11 321 
calf of, 11 301 
cutaneous nerves of, ii 301 
deep fascia of, ii 303 
fractures of, ii 319 
muscles of tho hack of, ii 310 
on tho front of, ii 304 
on tho outer side of, ii 309 
region of, ii 294 
skin over, ii 301 
Buperfioial lymphatic vessels of, 
11 303 

veins of, 11 301 
surface-form of, ii 300 
transverse expansion of deep 
fascia of, 11 313 
Lens, capsule of, i 102 
crystalline, i 102 
function of, i 103 
nucleus of, i 103 
suspensory ligament of, i 102 
Lenticular nucleus, i 54 
Leucocj tcs, 1 301 
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Iiieborkubn, glands of, ii 41 
simple folholes of, ii 41 
Ligament or ligaments 
alar, ii 277 

annular, at the ankle, ii 345 
ano-ooooygeal, u 161 
anterior and posterior, of the 
olbow-jomt, 1 364 
and posterior, of tho uterus, 
11 112 

and posterior common, of 
the spine, u 188 
and posterior radio ulnar, i 
375 

annular, i 413 

at tho ankle, ii 345 
astragalo flhular, ii 329 
chondro sternal, i 246 
common spinal, i 217 
inferior tibio flbular, ii 299 
middle, and postoriar costal 
transverse, i 242 
ocoipito atlantio, i 217 
of the ankle, ii 329 
of tho knee, ii 274 
of the wrist, i 398 
snponor tibio-fibular, ii 
298 

astragalo calcanean, ii 331 
auricular, i 61 

broad, of the uterus, ii 32, 112 
calcaneo-astragaloid, ii 331 
caleaneo cuboid, ii 331 
calcaneo-fibular, ii 329 
capsular, of ankle joint, u 329 
of cervical vertebras, i 
217 

of olbow-joint, 1 361 
of hip joint, II 231 
of inferior radio ulnar joint, 
1 375 

of knee, ii 275 
of metaoarpo-phalangoal 
joints, I 402 
of shoulder, i 332 
of temporo-maxillary joint, 
1 37 

of wrist, 1 397 
cheek, n 184 
coronary, n 278 

of the liver, ii 52 
costo-olavioular, or rhomboid, i 
324 

costo-coraeoid, i 255 
cotjloid, 11 232 
crucial, 11 277 

deep posterior annular, ii 313 
deltoid, of the ankle, ii 329 


Ligament or ligaments 

dorsal, of tho foot, ii 332 
external and internal, of tem- 
pore maxillary joint, i 
137 

and internal annular, at the 
ankle, ii 315 
lateral, of nnklo, ii 329 
of wrist, 1 39S 
falciform, ii 52 
of U\cr, 11 17 
fifth metatarsal, ii 348 
gostro phrenic, ii 37 
Qimbornat’a, ii 11, 85, 06 
glenoid, of metacarpal phalan- 
ges, 1 402 
of shoulder, t 331 
glosso-opiglottic, 1 178 
greater soialic, ii 105 
hyo epiglottic,! 178 
ilio femoral, ii 231 
ilvo lumbar, ii 70, 105 
iho pectineal, ii 9 1 
ilio tibial, II 215 
inferior intorosscous, of tho leg, 
II 299 

thyroarytenoid, or true 
vocal cord, i 179 
intorarticular fibro-cartilagi- 
nous, of coslo vcrlohral joints, 
I 241 

interohondral, i 216 
intorolavieular, i 324 
interlaminar, i 213 , ii 188 
internal lateral, of tho ankle, ii 
329 

of tho kneo, ii 274 
of the wrist, i 398 
intorosscous i 375 
of tho foot, 11 232 
of tho log, II 299 
intcrspinous, 1 213, ii 189 
intrinsic, of auricular cartilages, 
1 63 

isohio femoral, ii 232 
lateral motaoarpo phalangeal, i 
385 

of elbow joint, i 364 
of motaoarpo phalangeal 
joints, 1 402 
of the liver, ii 61 
of the uterus, ii 112 
patellar, ii 274 
lesser soiatio, ii 105 
long external lateral, of tho knee, 
n 275 

plantar, ii 332 

metacarpal interosseous, i 401 


Ligament or ligaments 
oblique, i 376 

oeoipito - odontoid, or chock, 
1 217, 11 184 
of Ilortin, II 232 
of Bigelow, 11 232 
of llolvotius, n 37 
of llcj, 11 96 
of the bladder, ii 120 
of tho hip-jomt, general func- 
tion of, II 233 
of tho polvio viscera, ii 127 
of Wrisborg, ii 277 
of Zinn, I 89 

on tho outer side of tho kneo, ii 
274 

orbicular, i 303 
ovarian, ii 115 

palmar and dorsal intcrcarpal, 
1 399 

palpohral, i 82 
phteno splenic, ii 35 
plantar, of the foot, ii 332 
posterior, ii 275 

accessory, of costo vertebral 
joints, 1 241 
annular, i 407 
astragalo-fibuHr, ii 329 
ntlanto axial, i 213 
common spinal, i 217 
inferior tihio-CbuIar, ii 300 
occipito atlantic, 1 213,217, 
232 

of wrist, 1 398 
splenic, 11 35 

superior tibio fibular, ii 
298 

thjro hyoid, 1 176 
Poupart’s, 11 9, 84 
direction of, ii 11 
pterj go maxillary, i 122 
puhio, II 105 
puho femoral, ii 232 
round, of tho liver, ii 62 
of tho uterus, ii 115 
saoro ooceygeal, ii 109 
saoro-iliao, ii 105 
short external lateral, of tho 
knee, n 275 
stellate, i 241 
sterno clavicular, i 324 
Sterne pericardial, i 259 
stylo hyoid, i 165, 172 
stylo -maxillary, i 131, 165, 
195 

sub pubic, 11 105 
superficial transverse, of tho 
webs of tho fingers, i 412 
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Ligament or ligaments 

superior anterior annular, 11 345 
astragalo-Eoaphoid, ii 331 
thyro - arytenoid, or false 
vocal cord, i 179 
supra-condyloid, i 379 
supra-pubic, ii 105 
supra spinal, ii 189 
suspensory, of axilla, i 338 
of axis vertebra, i 217 
of lens, 1 103 
of liver, 11 52 
of penis, 11 6, 140 
tbyro-epiglottic, i 178 
transverse, ii 230, 277 
intertarsal, ii 332 
of axis vertebra, i 217 
tarso metatarsal, ii 332 
tibio fibular, ii 300 
trapezoid, i 325 

triangular, anterior layer of, ii 
163 

in tbo female perineum, ii 
172 

in the perineum, posterior 
layer of, ii 166 
of the perineal region, ii 
165 

posterior layer of, ii 127 
visceral, ii 37 

within the knee-joint, ii 277 
Ligamenta alaria, ii 277 
lata pulmonalia, i 267 
subflava, i 213 , ii 152 
suspensoria of the breasts, i 250 
Ligamentous action of tendons of 
the muscles about the shoulder- 
joint, 1 333 

function of long tendon of biceps 
muscle, 1 352 
of muscles, ii 264 
Ligamentum apioum, ii 189 
arcuatum externum, ii 216 

of the diaphragm, i 
321 

internum of the diaphragm, 
1 321 

of the wrist, i 398 
arteriosum, i 305 
dentioulatum, i 195 
lambdoideum, 11 345 
latum axiale, i 217 
mucosum, u 277 
nuchas, i 209 , n 189 
patellm, ii 274 
pectinatum iridis, i 97, 100 
postioum AVinslowii, ii 275 
pulmonale, i 261 


Ligamentum radiatum, i 399 
rectum, i 398 
spirale, i 74 
teres, ii 233 

* Ligation of the anterior tibial 
artery, ii 309 

of the brachial artery, i 356 
of the carotid artery, i 226 
of the dorsalis pedis artery, li 
344 

of the external iliao artery, ii 
76 

of the femoral artery, ii 257 
of the lingual artery, i 166 
of the posterior tibial artery, ii 
319 

of the radial artery, i 391 
of the subclavian artery, i 231 
of the ulnar artery, i 393 
Line, anterior inter-trochanteric, ii 
239 

ilio-pectineal, ii 102 
labial, 1 117 
nasal, i 117 
ooulo-zygomatic, i 117 
of axillary artery, i 343 
of brachial artery, i 356 
of NOlaton, ii 220 
of radial artery, i 391 
Of reference for the anterior 
tibial artery, ii 308 
of reference for the posterior 
tibial artery, ii 218 
of ulnar artery, i 393 
posterior inter trochanteric, ii 
230 

Linea alba cervicalis, i 236 
cephalica, i 410 
hepatioa, i 410 
ilio-pectinea, ii 109 
mensalis, i 410 
quadrati, ii 225, 230 
semilunaris, ii 12 
spiralis, 11 230 
splendens (of Haller), ii 195 
transversa, ii 14 
vitalis, 1 409 
Lines of Jadolot, i 117 

of tbo articulations of the foot, 
11 338 

transverse, over wrist, 1 406 
Lingula, 1 47 
Lip, hare , i 156 
Lips, njBvi of, 1 149 

sensory papillae of, i 148 
upper and lower, i 148 
vermilion color of, i 148 
Liquor Ckitunnii, i 74 


Liquor Morgagni, i 103 
sanguinis, i 291 
Scarpm, i 74 
seminis, ii 141 
* Lisfrano’s operation, ii 306 
Littre, glands of, ii 137 
Liver, II 49 

falciform ligament of, ii 17 
fissures of, ii 52 
functions of, ii 56 
in the new born child, ii 67 
ligaments of, ii 51 
lobes of, 11 52 
lymphatic vessels of, ii 55 
minute anatomy of, ii 53 
nerves of, ii 55 

pain in the right shoulder in 
diseases of, ii 56 
position of, 11 20 
relations of, ii 49 
Lobe or lobes 

anterior, or frontal, of the brain, 
1 26, 30 

central, of the brain, i 26, 32 
middle, or tompore-sphcnoidal, 
of the brain, i 26 
of the cerebellum, i 47 
of the parotid gland, i 134 
opercular, i 31 
area of, i 35 

parietal, of the brain, i 20, 
30 

posterior, or occipital, of tbo 
brain, i 26, 31 
temporal, of the brain, i 32 
Lobule or lobules 
crescentic, i 47 
cuneiform, i 47 
cuneus, i 31 
digas‘no, i 47 
infracentral, i 31 
marginal, i 47 
of the cerebellum, i 47 
of the ear, i 61 
of the parotid gland, i 131 
paracentral, i 31 
pulmonary, i 209 
quadrate, or prtccuncas, i 31 
quadrilateral, of the cerebellum, 

1 47 

tonsil, of the cerebellum, i 47 
Lobnlus caudatus, ii 53 
gracilis, 1 47 
quadratuE, ii 53 
Spigolii, 11 53 
Locus cocrulcus, i 50 
nigcr, 1 39 
Loin°, 11 215 
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Loins, lateral intonnusoulax septum 
of, II 215 

Lordosis, 11 190, 236 
Lower extremity, xi 220 

position of, in chronic hip- 
joint disease, ii 235 
level of the cerebrum, i 33 
limb, normal length of, ii 267 
Lower, tubercle of, i 279 
Lumbar aponeurosis, ii 177 
fascia, 11 177, 215 
plexus, 11 304 

of spinal nerves, ii 78 
region, ii 215 

relative position of tho colon 
in, 11 216 

relative position of tho kid- 
neys in, n 216 
Lumbo sacral cord, ii 70 
Lungs, 1 263 

apex and base of, i 263 
degree of thoir expansion, i 264 
elastic tissue of, i 269 
groat fissure of, i 267 
height of, upon right and loft 
side at root of neck, i 262 
limitations of their expansion, i 
265 

lobes of, 1 267 
lobules of, 1 269 
mode of detection of degree of 
their expansion, i 312 
observations on tho approxima- 
tion of their anterior edges, i 
264 

oedema of, i 270 
previous to birth, l 305 
roots of, 1 267 

spongy texture of, in medico- 
legal investigations, i 270 
structure of, i 269 
Lusohka, glond of, ii 73 
Lymph, ii 49 

paths, 1 301 , ii 48 
sinus, 11 48 

space, great cerebral, i 23 
Lymphatic capillaries, ii 48 
compartment, ii 97 
duct, 1 227 
follicles, 11 48 
gland or glands 

above the internal epioon- 
dyle, 1 369 

at the back of tho pharynx, 
1 175 

deep cervical, i 227 
external iliac, ii 157 
extra parotid, i 133 


Lymphatic gland or glands 
femoral, n 95, 265 
m relation to tho posterior 
border of tho storno-mas- 
toid musolo, 1 200 
in relation to saphenous 
opening in tho popliteal 
fascia, 11 303 

in tho Bubmaxillary tri- 
angle, 1 199 
intra parotid, i 133 
lumbar, ii 167 
of tho axilla, 1 316 
of tho lung, 1 271 
of tho mesocolon, ii 47 
posterior mediastinal, 1 313 
pulmonary, i 271 
sub sternal, i 259 
superficial, of tho neck, i 
193 

plexus, median aortic, i 80 
sacral plexus, ii 167 
system, ii 48 
trunks, i ah cs in, ii 81 
vessels, frontal, i 10 

in relation to tho larger 
arteries and veins, i 290 
minute anatomy of, ii 48 
occipital, 1 10 
of the abdomen, ii 80 
of tho abdominal wall, n 7 
of tho breast, i 251 
of tho face, i 125 
of the fingers and bands, i 
417 

of tho foot, 11 341 
of the groin, ii 84 
of tho heart, i 287 
of tho intestinal canal, ii 
43 

of tho kidney, ii 64 
of the large intestine, ii 47 
of tho larynx, i 186 
of tho liver, ii 65 
of tho nose, i 111 
of the pancreas, ii 59 
of the pelvis, ii 157 
of tho poms, 11 142 
of tho pharynx, i 175 
of tho scalp, i 10 
of the sploon, ii 60 
of tho supra-renal capsule, 
11 68 

of tho tcstielos, 11 150 
of the tongue, i 170 
of the tonsil, i 171 
of tho vagina, n 118 
parietal, i 10 


Lymphatic gland or glands 
pulmonary, i 271 
Lj mphatics, deep, ii 48 
gluteal, II 157 
obturator, ii 167 
of the bladder, ii 133 
of the scrotum, ii 144 
pudic, II 157 
sciatic, 11 157 
Buporfieial, n 48 

of tho foot, 1 355 
of tho knee, ii 284 
of tho leg, u 303 

Lymphoid tissue of tho tongue, i 
163 

Lyra, i 63 

M 

Macula cribrosa, i 72 
lutca, 1 105 

Mngondio, foramen of, i 50 , ii 193 
Malleolus, external, ii 298 
internal, ii 297 
Malleus, i 67 

Malpighi, pyramids of, u 62 
Malpighian corpuscles of tho sploon, 
11 60 

glomornlus, ii 63 
Mammaiy glands, i, 250 

development of, in tho male, i 
251 

supernumerary, in tho female, i 
261 

Mannbrmm, or preatomum, i 246 
Margo aontus, i 277 
obtuBus, i 277 
Mastoid antrum, i 6 
colls, 1 6 
foramen, i 6 
processes, i 6 
vein, i 9 

Matrix of tho nails, i 417 
Meatus, internal auditory, i 78 
unnarius, n 137 

in tho female, ii 171 
Meatuses, nasal, i 111 
Meckel’s ganglion, i 69, 142 
Mediastinum, anterior, i 197, 259 
posterior, i 263, 312 
superior, i 236, 260, 318 
testis, 11 147 
Medulla oblongata, i 44 
spinalis, 11 195 
Medullary capillaries, i 24 
velum, posterior, i 49 
superior, i 49 
Meissner, plexus of, ii 44 
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Membrana basilaris, i 73 

limitans, external and internal, 
of tbe retina, i 106 
pupillaris, 1 101 
Bacoiformis, i 375 
teotoria, i 74 
tympani, i 65 

secundaria, i 67 

Membrane, costo coracoid, i 255, 
338 

hyaloid, i 103 
interosseous, i 375 
of the leg, 11 299 
mucous, of the nose, i 115 
of Eeissner, i 74 
pituitary, i 113 
supra choroid, i 97 
synovial, of elbow-joint, i 365 
of shoulder-jomt, i 334 
of wrist joint, 1 397 
thyro-hyoid, i 176 
Meningeal arteries, i 17 
Mercier, bar of, ii 133 
Mesenteric superior vessels, ii 21 
Mesentery, n 21, 32, 35 
attachment of, ii 36 
Mesocolon, ii 32 
sigmoid, 11 32 

attachment of, ii 36 
transverse, ii 32 

attachment of, ii 36 
formation of, ii 33 
Mesorohium, ii 91 
Mosorectum, ii 32 

attachment of, ii 37 
Metacarpal bones, i 399 
Metacarpus, i 396 
Metatarsus, ii 322 
Middle ear, or tympanum, i 60 
thyroid veins, i 203 
Mitral regurgitation, i 308 
valve, 1 308 
Moderator, i 281 
Modiolus, 1 73 
Monro, foramen of, i 51 
Mons pubis, 11 6 
Veneris, ii 169 
Monticulus cerebelli, i 47 
Morgagni, hydatids of, ii 123 
sinus of, 1 172 

Motor area of the brain, i 27, 35 
colls, position of, in tbe gray 
matter of the brain, i 35 
nerves of the face, i 128 
oculi nerve, i 91 

Mouth, angles or corners of, i 148 
cavity of, i 156 

formation of, in the foetus, i 156 


Mouth, region of, i 148 
roof of, 1 156 
vestibule of, i 149 
Mucous membrane of the bladder, ii 
132 

Muscm Tolitantes, i 105 
Muscle or muscles 

abductor hallucis, ii 351 
magnus, ii 253 
minimi digiti, of the foot, 
II 352 

minimi digiti, of the hand, 
X 405 

ossis metatarsi minimi digi- 
ti, 11 348 
pollicis, 1 404 
accelerator urinm, ii 164 
adductor brevis, ii 252 
longus, 11 252 
obliqnus ballucis, ii 332, 
352 

of the thigh, II 251 
action of, 11 253 
anconeus, i 387 
antitragicus, i 63 
arytmnoidous, i 178 
aryteno-epiglottic, i 183 
arytenoid, i 183 
auricular, i 61 
azygos, 1 158 
biceps, 1 351 

function of, i 352 
ligamentous function of long 
tendon of, i 352 
vessels and nerves in rela- 
tion to tendon of, i 368 
biceps femoris, ii 263 
biventer cervicis, i 209 
brachialis anticus, i 353 
buccinator, i 121 
bulbo cavemosus, ii 142, 164, 
171 

cervicalis ascendens, i 212 
ciliary, i 99 
circular ciliary, i 99 
coccygeal, ii 168 
complexus, i 209 
compressor nans, i 110 

sacouli laryngis, i 179, 183 
urethra:, ii 136, 107 
venal dorsalis, n 104 
constrictor urethra:, ii 160 
vagina;, ii 172 
coraco brachialis, i 352 
corrugator, i 80 

cutis am, II 159 
superciliary, i 82 
cremaster, ii 13, 86 


Muscle or muscles 

cremaster, in cases of un- 
descended testicle, 11 86 
crureus, ii 249 

deep transverse perineal, ii 164 
in the female, ii 173 
deltoid, 1 334 

insertion of, i 335 
depressor anguli oris, i 120 
urethra, ii 173 
depressores alarum nasi, i 110 
labii inferioris, i 121 
detrusor urinm, ii 132 
digastric, i 199 
action of, 1 200 
dilatator pupillm, i 100 
dilatators of the nose, i 110 
dorsal interosseous, ii 340 
erector olitoridis, ii 171 
poms, 11 163 
spinm mass, ii 177 
extensor brevis digitorum, ii 
340 

hallucis, II 346 
carpi radialis brovior, i 385 
longior, I 384 
ulnans, i 380 
communis digitorum, i 385 
indicis, 1 388 
longus digitorum, ii 305 
hallucis, 11 307 
minimi digiti, i 386, 388 
of the thigh, 11 248 
of the thumb, i 387 
OSSIS metncarpi polIicis, i 
388 

pnmi intemodii pollicis, i 
388 

external intercostal, i 250 
oblique, 11 9, 84 
obturator, ii 107 
rectus, i 89 

rotator of the hip, ii 230 
sphincter am, ii 100 
extrinsic, of the larynx, i 183 
flexor accessorius, ii 319 
brevis digitorum, ii 349 
hallucis, II 351 
minimi digiti, 1 405, 

II 352 

pollicis, 1 401 
carpi radialis, i 380 
ulnans, i 380 
longus digitorum, ii 313 
tendon of, ii 349 
hallucis, 11 314 
pollicis, 1 383 
profundus digitorum, i. 383 
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Muscle or muscles 

flexor Bublimis digitorum, i 381 
gastrocnemius, ii 311 
gemellus inferior, ii 225 
superior, ii 225 
genio-hyo glossi, i 161 
gomo byoid, i 105 
gluteus maximus, ii 222 
mcdiuB, 11 222 
minimus, ii 223 
graoilis, 11 252 
hamstring, ii 262 
actions of, ii 264 
ligamentous function of, ii 
204 

holiois major, i 03 
minor, i 03 
hyo glo'si, i 104 
ihaous, 11 09 
ilio costalis, 11 179 
ilio psoas, II 09 
inferior constrictor, i 172 
oblique, 1 91 
roctus, 1 89 
infra spinatus, i 328 
internal intercostal, i 250 
oblique, ii 12, 85 

and trnnsrorsalis, dif- 
fercnocs indisposition 
of loircr borders of, 

II so 

obturator, it 107 
rectus, 1 89 

sphincter am, ii 40, 101 
interosseous, ii 346 

palmar and dorsal, i 402 
interspinalcs, 1 212, n 180 
intertransvcrsales, i 212, 219, 
11 180 

intrinsic, of the larynx, i 180 
iBcbio-bulbosus, ii 164 
isobio cavernosa, ii 142, 163, 
171 

latiBSimus dorsi, ii 175 
levator anguli oris, i 120 
Bcapulce, 1 208 
am, 11 167 

corpons tbyroidoi, i 234 
prostatm, ii 108 

levatores and tensores palati, 
di\ ision of, 1 159 
labii superioriB et alarum 
nasi, 1 120 

labu Buperioris propnus, i 
120 

menti, i 121 
palati, 1 158 

* division of, 1 158 
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Muscle or muBclcg 

lovatoroB palpebrarum, i 82 
urothriD, ii 167 
u\ ulas, 1 158 
lingualcs, i 103 
long tendon of bleeps, i 333 
longissimus dorsi, ii 179 
longus colli, 1 218 
lumbncalcs, of tlio foot, ii 3 19 
mnltifidus spinm, it 170 
mylohyoid,! 103,165 
oblique auricular, i 03 
obliquus capitis inferior, i 212 
obturator extornus, ii 201 
intornus, ii 100, 221 
ocoipito-fronlalis, i 11 
of abdomen, function of, ii 15 
of axillary artery, i 343 
of back of leg, ii 310 
of ball of little finger, i 405 
of ball of thumb, i 401 
of Boll, 11 132 
of brachial artery, i 350 
of orico thyroid, i 180 
of oxprcBBion, i 119 
of face, i 119 
of forearm, i 379 
of Guthrie and Wilson, ii 107 
of lateral wall of abdomen, ii 
9 

of nose, 1 109 
of orbit, action of, i 92 
paralysis of, i 92 
of radial artory, i 391 
of solo of foot, 11 349 
of ulnar artery, i 393 
omo-hyoid, i 195, 200 
on the front of the leg, ii 
304 

on the outer side of the log, ii 
309 

opponons minimi digiti, i 406, 
11 353 

pollicis, 1 404 
orbicularis, i 81 
oris, 1 119 
palpebrarum, i 82 
palato-glossi, i 159, 104 
palato pbaryngci, i 159 
palmariB brevis, i 411 
longus, 1 380 
pectinous, u 252 
pectoral accessory, i 255 
pectoraliB major, i 253 

clavicular portion of, i 
253 

cleft between its two 
portions, 1 254 


Musclo or mu'cles 

pcoloralis major, sternal portion 
of, i 251 
minor, i 256 

pcronoi, notion of, in talipes 
valgus, 11 310 
poronouB brov is, ii 310 
longus, 11 309 
quinti digiti, li 310 
tcrtius, 11 305 
plantar intcro'scouB, n 347 
plantaris, ii 311 
platj Bran myoidcs, 1 191 
poplitcus, 11 291 
posterior cnoo arytenoid, i 181 
pronator quadratus, i 384 
radii teres, i 379 
teres, i 393 
psoas magnus, ii 08 
parvus, 11 68 
pterygoid, external, i 138 
internal, i 138 
pymmidalcs nasi, i 109 
pyramidalis, ii 15 
pyriformis, n 224 

in relation to Ibo great 
Boialio nerv o, ii 224 
quadratus feraoris, ii 225, 230 
lumborum, ii 70, 215 
quadriceps extensor femoris, 
function of, ii 251 
recto cocoygeus, ii 10 
rectus capitis nnticus major, i 
218 

capitis antious minor, i 218 
capitis lateralis, i 218 
oapitis posticus major, i 
212 

capitis posticus minor, i 
212 

femoris, ii 14, 248 

roflected origin of, ii 
248 

of tbo abdomen, ii 15 
rhomboideus, major and minor, 

1 329 

nsorius, i 121, 181, 191 
rotatorcs spinm, ii 180 
sacro-Iumbahs, ii 179 
salpingo pharyngouB, i 159 
sartorius, ii 246 

complex action of, ii 247 
scalenus antious, i 220 

guiao for subolavinn 
artory, i 229 
modius, 1 220 
postioua, 1 220 
Eomi mombranosus, ii 263 



Mnsole or musolos 

semi-Bpinalis, ji 179 
semi-tendinosus, ii 2G3 
serratus magnus, i 331 
posticus inferior, ii 177 
superior, ii 177 
soleus, 11 311 

fibular origin of, in relation 
to the peroneal artery, ii 
313 

tibial origin of, in relation 
to the posterior tibial 
artery, ii 313 
sphincter colli, i 191 
pupilliB, 1 100 
vaginiB, 11 118, 171 
vesicte, 11 132 
spinalis colli, ii 212 
dorsi, 11 179 
splenius, 1 207 
stapedius, i 68 
sterno cleido-mastoid, i 197 
sterno-hyoid, i 235 
sterno mastoid, action of, i 198 
stemo-thyroid, i 235 
stylo-glossi, 1 164 
stylo-hyoid, i 199 
stylo pharyngeus, i 172 
sub anconeus, i 354 
subclaTian, i 256 
sub crureus, ii 249 
sub seapularis, i 330 
superficial transverse perineal, 
11 164 

superior constrictor, i 172 
oblique, i 91 
rectus, 1 89 

supinator radii brevis, i 387 
radii longus, i 384 
supra hyoid, i 200 
supra-spinatus, i 328 
temporal, i 14, 136 
tensor fasoim femoris, ii 246 
tarsi, 1 85 
tympani, i 68 
vaginas femoris, ii 246 
tensores or circumflex palati, i 
158 

palati, division of, i 159 
teres major, i 328 
minor, i 328 
thyro arytenoid, i 181 
thyro epiglottic, i 181 
thyro hyoid, i 236 
tibialis anticns, ii 304 
posticus, 11 314 

tendon of, in relation to 
talipes varus, ii 315 

VoL 11—51 
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trachclo-mastoid, i 209 
tragicus, 1 63 
transversalis, ii 13, 86 
colli, 1 209 
pedis, 11 352 

transverse auricular, i 63 
transversus hallucis, ii 352 
perinoi, ii 164 

in the female, ii 171 
trapezius, action of, i 209 
cervical portion of, i 208 
triangularis sterni, i 257 
triceps extensor cubiti, i 353 
femoris, ii 249 
rotator femoris, ii 225 
trochlearis, i 91 
vastus externus, ii 249 
internus, ii 251 
zygomaticus major, i 120 
minor, i 120 

Muscular coat of the bladder, ii 
132 

fibres of the heart, inferences 
drawn as to their func- 
tion, I 285 

superficial and deep layers 
of, 1 284 

Muscularis mucosae, ii 40 

of the walls of the stomach, 
11 39 

Musouli papillares, i 281 
peotinati, i 279, 283 
pylori of the ureter, ii 132 

Musculo spiral groove, i 351 

N 

Nul-bed, 1 419 

Nails, 1 417 

growth of, 1 417 
lunula of, 1 417 
matrix of, i 417 
peculiarities of, i 417 
root of, 1 417 

Nares, anterior and posterior, i 111, 
114 

Nasal artery, i 95 
bones, i 107 

cavities, arteries of, i 115 
veins of, 1 115 
duct, 1 80, 113 
fossae or cavities, i 111 
dimensions of, i 113 
walls of, 1 111 
meatuses i 111 
nerve, i 93 
veins, I 110 
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Nasion, i 5, 107 
Nates, 11 220 

of the brain, i 50 
sulcus of, 11 220 
Navel, 11 2 

Neck, anterior triangle of, i 198 
deep fascia of, i 193 
development of, i 190 
landmarks of, i 187, 189 
posterior triangle of, i 198 
region of, i 187 
skeleton of, i 187 
skin over front of, i 191 
over nape of, i 191 
structures collected at root of, i 
221 

superficial glands of, i 193 
Nfilaton’s lino, ii 220 
" Nephrectomy, incision for, ii 217 
* Nephrotomy, incision for, ii 217 
Nerve or nerves 

abducent, i 41, 92 
accessory obturator, ii 80, 259, 
262 

acromial, i 193 

anal branch of the pndic, ii 
159 

ansa hypoglossi, i 205 
anterior articular, to tho ankle- 
joint, 11 309 

branch of internal cuta- 
neous, i 378 

branch of musculp cuta- 
neous, 1 378 
crural, ii 79, 230, 259 

in Scarpa’s triangle, ii 
254 

division of external cuta- 
neous of musculo spiral, 

I 378 

interosseous, i 393 
obturator, ii 262 
palatine, i 115 
tibial, 11 309 

in the foot, ii 343 
in tho leg, ii 308 
areas of distribution of cuta- 
neous, of tho abdomen, ii 7 
articular, to clbow-joint, i 393 
auditory, i 41, 77 
auricular, Arnold’s, i 204 

branch of pneumogastno, i 

II 

auricularis magnus, i 192 
auriculo- temporal, i II, 128, 
143 

axillaiy or brachial plexus, i 
344 
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braohia], plexus of, in relation 
to subclavian artery and 
veins, 1 229 

branches of fifth cranial, i 41 
buccal, motor, i 128 
sensory, i 128 
cardiac, i 288 
cells, 1 25 ’’ 

cervical plexus, i 193 
plexuses of, ii 204 
spinal, 1 214 

ganglia of, i 214 
roots of, 1 214 
oervico facial, i 129 
chorda tympani, i 69, 143 
supposed function of, i 21 
circumflex, i 334, 346 
clavieular, i 193 
coehlear, i 78 

communioans peronei, ii 287, 
303 

communicantes, i 207 
communicating filaments of, in 
the forearm, i 394 
course and relations of left pneu- 
mogastno, 1 318 
of right pnoumogastrio, i 
317 

crural branoh of the genito- 
orural, ii 245 

cutaneous, of the abdomen, ii 7 
of the back, ii 175 
of the buttocks, ii 221 
of the dorsum of the foot, 
11 341 

of the popliteal space, ii 
284 

of the thigh, 11 244 
cutaneous palmar branch, i 393 
deep cervical plexus, i 206 
palmar branoh of ulnar, i 
415 

dcscendens hypoglossi, i 167, 
205 

digital, 1 416 

distribution of, on the 
dorsum of the foot, ii 
343 

distribution of, on the sole 
of the foot, 11 354 
distribution of, on the hand, i 
417 

dorsal branoh of ulnar, i 378 
dorsi-lumbar, ii 78 
eighth cranial, i 41 
elev enth cranial, i 43 
external anterior thoracic, i 346 


Nerve or nerves 

external cutaneous, i 349 

in Scarpa’s triangle, it 
254 

of muBculo-spiral, i 
378 

of the thigh, II 79, 244 
laryngeal, i 185 
palmar, of median, i 416 
plantar, ii 354 
saphenous, at the ankle, ii 
343 

superficial petrosal, i 69 
facial, 1 41, 69, 129 

communications of, i 71 
femoral, ii 259 
fibres, 1 25 
fifth cranial, i 40 
first cranial, i 38 
spinal, 1 213 
fourth cranial, i 40 
sacral, ii 161 
from otic ganglion, i 114 
frontal, i 93 

gastric plexus of Auerbach, ii 
39 

of Meissner, ii 39 
gonito-orural, ii 13, 79 
glosso pharyngeal, i 43, 134, 
169, 205 

ganglia of, i 205 
groat auricular, i 63, 129 

occipital,! 11, 193, 213, 214 
sciatic, II 156, 227 

high division of, ii 224 
in the thigh, ii 265 
point of division of, ii 
285 

splanchnic,! 320, ii 77 
groove for ulnar, i 348 
hallucal, ii 341 

hypoglossal, i 44, 134, 167, 265 
ilio-hypogastric, ii 13, 79, 84, 
216 

ilio-inguinal, ii 13, 79, 84 
incisor, I 143 
inferior cardiac, i 220 
dental, i 143 
gluteal, 11 156 
laryngeal, explanation of its 
recurrent course, i 186 
maxillary, i 41, 142 
or recurrent laryngeal, i 
185 

pudendal, ii 163 
infra-maxillary, i 130 
infra orbital, i 145 
infra-trochlear, i 93 


Norvo or nerves 

inguinal branch of the ilio- 
inguinal, 11 245 
intercostal, i 13, 177, 204 
intorcosto humoral, i 339, 360 
internal anterior thoracic, i 346 
cutaneous, i 359, ii 244 
in Scarpa’s triangle, 
11 254 

of the leg, 11 303 
laryngeal, i 185 
palmar, of median, i 416 
plantar, ii 354 
saphenous, ii 269 

at the ankle, ii 343 
interosseous, i 392 
labial, 1 127 
lachrymal, 1 94 

lateral cutaneous, of tbo ab- 
domen, 11 7 

lessor internal cutaneous, of 
Wrisborg, i 360 
sciatic, 11 221, 262 
splanchnic, i 320 
lingual, 1 143 

* division of, 1 169 

* position for division of, in 
cancer of tbo tongue, i 
144 

long ciliary, i 93 
pudendal, ii 144 
sub scapular, i 346 
lumbar spinal, ii 8 
lumbo sacral, ii 156 
median, i 351, 356, 357 
at the elbow, i 368 
in relation to the anterior 
annular ligament, i 416 
in tho forearm, i 393 
mental, i 128, 143 
middle cardiac, i 219 

cutaneous, of tho thigh, ii 
244, 259 

motor, buccal, i 130 
malar, i 129 
oculi, 1 91 
of face, 1 128 
of masseter muscle, i 123 
to pterygoid muscles, i 138 
muscular branches of median in 
tho forearm, i 393 
of brachial plexus, i 345 
musculo cutaneous, i 352, 357, 
11 341 

musculo spiral, i 354, 360 
m tho forearm, i 394 
liability of, to injury in con- 
tusion or fractures, i 301 
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Nerve or nerves 

mylo-hyoid, i 143, 199 
nasal, i 93 

from the spheno-palatine 
ganglia, i 115 
of infra orbital, i 127 
of ophthalmic, i 115 
naso lobular, i 110 
naso-palatine, i 115 
ninth cranial, i 43 
obturator, ii 79, 236 
accessory, ii 80 
cutaneous branches of, ii 
245 

oculo-motor, i 39 
oesophageal, i 317 
of Laneisi, i 57 
of the axillary folds, i 339 
of the bladder, ii 133 
of the breast, i 251 
of the colon, ii 47 
of the cornea, i 88 
of the dura mater, i 19 
of the heart, i 285 
of the hip-jomt, ii 235 
of the ins, i 101 
of the kidney, :i 64 
of the larynx, i 185 
of the liver, ii 55 
of the nose, i 110 
of the pancreas, ii 59 
of the pericardium, i 274 
of the pinna, i 63 
of the prostate gland, ii 135 
of the rectum, ii 47 
of the scalp, i 10 
of the seminal vesicles, ii 151 
of the small intestine, ii 44 
of the spleen, ii 60 
of the supra-renal capsules, ii 08 
of the testicle, ii 149 
of the vagina, ii 118 
of 'Wrisberg, i 71 
olfactory, i 38, 116 
ophthalmic, i 41 
paralysis of, i 94 
optic, 1 38, 95 

passage of, through the 
sclerotic coat, i 96 
orbital branch of superior max- 
illary, 1 11 

ovarian plexus of, ii 125 
palatine, i 161 
palpebral, i 127 
patellar, ii 200, 303 
perforating cutaneous, ii 156 

of fourth sacral, ii 221 
perineal, ii 144, 105, 228 


Nerve or nerves 

peroneal, ii 265, 285 

external cutaneous branch 
of, in the leg, ii 302 
in relation to tendon of the 
biceps muscle, ii 287 
pharyngeal, x 204 

plexus of, 1 175, 204 
phrenic, i 221, 288, 322, 345 
plantar, ii 354 

plexus, posterior cervical, i 214 
pneumogastne, i 43, 134, 204, 
222, 225, 11 23, 39 
branches of, i 204 
communicating branches of, 
with the brachial plexus, 
1 205 

ganglion of the root, i 204 
of the trunk, i 204 
pulmonary plexuses of, i 
267 

within the thorax, i 317 
popliteal, 11 228, 265, 287 
posterior auricular branch of 
facial, 1 11, 63 
branch of internal cuta- 
neous, 1 378 

branch of muscular cuta- 
neous, 1 378 
dental, i 145 

division of external cuta- 
neous of musculo spiral, 
1 378 

dorsal spinal, ii 175 
external cutaneous, i 300 
internal cutaneous, i 360 
interosseous, i 394 
lateral cutaneous, i 339 
obturator, ii 262 
thoracio or external re- 
spiratory of Bell, 1 345 
tibial, 11 317, 319 
ulnar cutaneous, i 394 
pronator quadratus, i 384 
radii teres, i 379 
tores, 1 393 

pterygoid, external, i 138 
internal, i 138 
pudic, il 156, 161, 167, 228 
in the female perineum, ii 
173 

to the penis, ii 142 
pulmonary, i 271 
radml, i 391, 394, 408 

where it becomes superficial 
in the forearm, i 378 
recurrent articular branch of 
anterior tibial, ii 309 


Nerve or nerves 

recurrent gluteal, 11 150 
laryngeal, i 220, 208 
right pneumogastne, ii 78 
sciatic, branch of, to obturator 
intcrnus muscle, ii 228 
relation of, to hip joint, ii 
228 

second cranial, i 38 
sensory, of nose, i 115 
of orbit, 1 93 
seventh cranial, i 41 
short or external saphenous, ii 
287 

sixth cranial, i 41 
small occipital, i 11, 193 
petrosal, i 09, 144 
sciatic, 11 156, 262 

on the calf of the leg, 
11 303 

smaller splanchnic, i 320 
spinal, 1 203 

accessory, i 44, 131, 198, 
205 

accessory portion of, i 200 
spinal portion of, i 200 
splanchnic,! 319, ii 20"' 
splenic, 1 207 
sternal, i 193 
stcrno-mastoid, i 207 
sub costal, 1 7 
subcutaneous malm, i 128 
sub occipital, 1 214 

posterior division of, i 213 
sub scapular, i 340 
superficial cervical, i 130, 192 
01 or parotid region, i 
133 

of the poms, n 141 
palmar, i 410 
perineal, ii 101 
superior cardiac, i 219 
gluteal, 11 150, 223, 224 
laryngeal, i 185, 204 
maxillary, i 127, 142 
supra clavicular, i 229 
Bupra-maxillary, i 130 
snpra-orhital, i 10, 94 
supra-Ecapnlar, i 330, 345 
supra-troohlcar, i 10, 93 
sympathetic, cervical portion of, 

1 219 

in the neck, i 195 
in the pelvis, ii 157 
of the abdomen, ii 77 
solar plexus of, ii 39 
temporo facial, i 129 
tcmporo-malar, i, 127 
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Palm, subcutaneous tissue of, i 411 
Palmar aroli, deep arterial, i 415 
posterior, i 392 
superficial arterial, i 414 
fascia, 1 411 

development of, i 412 
ospansions of, i 412 
Pancreas, ii 57 

position of, 11 28 
Pancreatic accessory duct, ii 59 
fluid, 11 59 

Papilla spiralis acoustioa, i 77 
Papillm oiroumvallatm, i 161 
filiform, 1 162 
fungiformos, i 162 
of the eyelids, i 85 
of the hand, i 411 
sensitive, of the nipple, i 250 
sensory, of the hps, i 148 
Parietal lymphatics, i 10 
Paroophoron, i 115 
Parotid fascia, i 130 

gland, deep surface of, i 134 
dissection of, i 135 
extirpation of, i 135 
lobes of, 1 134 
region of, i 130 
relations of, i 131 
Pars ciliaris, i 105 
intermedia, ii 172 
of 'Wrisberg, i 4I 
Passage, cervioo axillary, i 339 
Patella, ii 271 

dislocation of, ii 292 
fracture of, ii 291 
relations of, to the condyles of 
the femur in the various posi- 
tions, 11 272 

Patellar arterial rete, ii 283 

plexus of nerves, ii 284, 303 
Peduncles of the cerebellum, i 49 
of the pineal gland, i 51 
Pelvio cavity, contents of, ii 111 
cellulitis, 11 115, 128 
fascia, 11 126 
girdle, 11 101 
lymphatic vessels, ii 157 
sympathetic nerve, ii 157 
plexus, 11 157 
viscera of the male, ii 125 
Pelvis, 11 101 

axis of, 11 111 
brim of, 11 102 
cavity of, 11 109 
diameters of, ii 110 
difforonoes between male and 
female, ii 111 
false, u 109 


Pelvis, floor of, ii 127 

inlet and outlet of, ii 109 
landmarks of, ii 102 
nerves within, ii 129 
region of, ii 101 
true, 11 109 
icinsof, 11 156 
viscera of the female, ii 111 
Penis, 11 140 

dorsal vein of, ii 142 
glans, II 137 
malformations of, ii 143 
superficial fascia of, ii 141 
nerves of, ii 141 
vessels of, ii 141 
Pericardium, i 271 

attachment to the diaphragm, i 
273 

invagination of the serous layer 
over the vessels at the root of 
the heart, i 274 
layers of, i 274 
nutrient arteries of, i 274 
serous fluid within, i 274 
Periehondrium over the nasal carti- 
lages, 1 109 
Pericranium, i 13 
Perilymph, i 74 
Perineal body, ii 152, 108 
Perineum, central point of, ii 159 
tendon of, ii 161 
depth of, in diflbront bodies, ii 
160 

framework of, ii 158 
in the female, ii 167 
in tho male, ii 158 
intermuscular triangle of, 11 163 
regiou of, 11 158 
relative position of the perito- 
neum to, 11 168 
skin of, 11 158 

subcutaneous tissue of, ii 159 
triangular ligament, postonor 
layer of, ii 166 

Periosteal flap in amputations of tho 
femur, ii 269 
Peritoneum, ii 28, 30 

course of, in the adult, ii 31 
greater cavity of, ii 33 
lessor cavity of, ii 33 
parietal, at tho groin, ii 87 
layer of, ii 30 
of abdomen, 11 17 
recto uterine fold of, ii 112 
reoto-vcsical pouch of, ii 40, 
125 

reflections ol^ depending upon 
growth, 11 30 


Peritoneum, reflections of, in tho 
female, ii 31 
over male M'cera, 11 125 
over the pcliio Msccra in 
tho female, ii 112 
relations of, to tho perineum, ii 
40 

vcsico utonno fold of, II 112 
vi'coral laj er of, ii 31 
Peroneal or splint bone, ii 297 
Pcs accessorius, i 55 
ansorinun, i 129, 135 
coriicis, 1 193 
hippocampi, i 52, 57 
Petit, canal of, i 103 
Petit’s triangle, ii 9, 177, 215 
Poycr, glands of, ii 41 
Poycr’S patches, ii 43 
Phalanges, i 396, 401 

of tho foot, 11 322, 336 
proximal, medial, and distal, of 
tho hand, i 401 

proximal, medial, and distal, of 
the foot, 11 336 
ungual, 1 401 
Pharyngeal recess, i 173 
tonsils, i 173 
Pbarjnx, i 171 
arteries of, i 175 
naso , 1 173 
oro , I 173 
Phlcboliths, ii 129 
Phrenic arteries, i 322 
Pia mater, i 21 

of tho spinal cord, ii 195 
Piles, external, ii 159 
Pillars of tho superficial abdominal 
opening, ii 11 
Pineal gland, i 51 
Pinna, i 60 

arteries of, i 63 
nerves of, i 63 
veins of, 1 63 

*■ Pirogoir’s amputation, ii 362 
PiEo cuneiform joint, i 398 
Pituitary body, i 39 
Plantar arteries, ii 353 

wounds of, 11 355 
deep arch, ii 353 
fascia, II 317 

foreign bodies bcncJtli, ii 
348 

nerves, ii 354 
superficial arch, ii 353 
triangle, ii 352 
Plasma, i 301 

Pleura, attachment of, to tho clci enth 
rib, II 217 
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Pupil, EIZO of, 1 100 
Pylono antrum, 11 2t 
gastric glands, ii 39 
spbinotor, ii 38 
Pj'lorus, formation of, ii 39 
Pyramid, anterior, of tbo tj mpannm, 

1 or 

Pyramidal tract, i 58 
Pyramids, anterior, of the medulla, 
1 45 

posterior, of tho medulla, i 45 
R 

Radial artery, i 389 

branches of, in tho forearm, i 
389 

ligation of, 1 391 
lino of referenoo of, i 391 
Tcnro comites of, i 389 
Radiatio thalami, i 50 
Radius, anterior crest of, i 373 

articular surface of lower ond of, 
1 303 

carpal articular surface of, i 373 
fracture of lower end of, i 395 
head of, i 3C3 
interosseous edge of, i 373 
lower end of, cancellous struc- 
ture of, 1 395 
cxtrcmitj of, 1 373 
neck of, 1 303 
ossification of, i 395 
shaft of, 1 373 
styloid process of, i 373 
tubercle of, i 303 
ulnar depression of, i 373 
RaphC of corpus callosum, i 57 
posterior, of pharynx, i 172 
Rccoptaoulum chjli, ii 80, 81 
Recess, pharyngeal, i 173 
Rectum, ii 45 

arteries of, ii 17 
digital examination of, ii 152 
in tho fomalo, ii 118 
in tho male, ii 151 
muscular coat of, ii 40 
nerves of, ii 17 
prolapsus of, ii 10 
relations of, ii 45 
veins of, 11 47 
Region, anal, ii 158 
epigastric, ii 5 
gonito urinary, n 158 
gluteal, 11 220 
inguinal, ii 5, 81 
isohio rectal, ii 158 
fat in, 11 100 


Region, lumbar, u 215 

right and left, ii 5 
of tbo abdomen, ii 1 
of tho ankle, ii 322 
of tho arm, i 348 
of tho axilla, i 337 
of tho back, II 173 
of tho car, i 50 
of tbo elbow, i 302 
of tho face, i 116 
of tbo foot, 11 322 
of tho forearm, i 372 
of tho hand, i 390 
of tbo head, i 1 
of the knee, ii 271 
of tho larynx, i 175 
of tho leg, 11 294 
of tho mouth, i 148 
of tho neck, i 187 

deep fascia of, i 193 
of tho noso and tho nasal cavi- 
ties, 1 107 

of tho orbit and the eye, i 79 
of tho parotid gland, i 130 
of tho polvis, 11 101 
of tho perineum, n 158 
of tbo shoulder, i 323 
of tho thigh, II 240 
of tho thorax, i 240 
of tbo wri't, 1 395 
pterygo maxillary, i 130 
right and left hypochondriac, 
11 5 

right and left hypogastric, ii 5 
superior maxillary, i 144 
umbilical, ii 5 

urethral, deep fascia of, ii 103 
superficial fascia of, ii 151 
Rcil, island of, i 32 
Roissnor, mombrano of, i 74 
Renal arteries, ii 03 
labyrinth, ii 02 
veins, II 04 

Rcscnoir of Pecquet, ii 81 
Rostiform bodies, i 45 
Roto acromialc, i 341 
carpi, 1 415 

anterior and posterior, i 
389, 392 
mirahilo, i 299 

neural, anterior and poste- 
rior, i 315 
nasi, 1 115 

olccrani, i 355, 370, 392 
patellar, ii 283 
testis, II 147 

venosum dorsale pedis, ii 341 
Retina, I 105 


Retina, central artery of, and vein, 
1 96 

ganglionic colls of, i 106 
hyaloid surface of, i 105 
layers of, i 106 
rods and cones of, i 106 
Rib, angle of, i 242 

anomalous eighth true, i 241 
body or shaft of, i 242 
eleventh and twelfth, i 245 
first, 1 243 
ncok of, 1 242 

occasional rudimental thirteenth, 
1 245 

second, i 43 
spiral shape of, i 243 
tenth, 1 243 
tuberosity of, i 242 
Ribs, 1 240 

false or asternal, i 241 
floating, 1 241 
fractures of, i 245 
mode of counting, i 310 
obhquity of, i 240, 248 
relation in respiration, i 309 
true or sternal, i 241 
vertebral extremities of, i 241 
Riehet’s fascia, u 17 
Rictus oculi, 1 81 

Ridge between the manubrium and 
gladiolus of tho sternum, i 245, 
310 

Ridges, deltoid, i 335 
superciliary, i 5 
Bupra-condyloid, i 348 
temporal, i 5 
Rima glottidis, i 180 
uro genitalia, ii 169 
Rivinus, ducts of, i 104 
notch of, i 65 
Rolando, fissure of, i 27 
Rostrum of corpus callosum, i 57 
Rngm of the stomach, ii 38 

S 

Sao, lachrymal, i 86 
Saccule, i 75 

Sacoulus laryngis of Morgagni, i 179 
Sacral lymphatic plexus, ii 157 
plexus, 11 204 
plexus of nerves, ii 156 
Saoro-vertebral angle, ii 187 
promontory, ii 187 
Sacrum, ossification of, ii 108 
promontory of, ii 107 
Salii a, 1 131 

Santorini, cartilages of, i 178 
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Spinal cord, canes of, u 213 

central canal of, ii 197 
cen ical or brachial enlarge- 
ment of, 11 196 
columns of, ii 197 
concussion of, ii 212 
courses of nerve-fibres of, ii 
200 

crossed pyramidal tract of 
Turok, 11 201 

direct pyramidal tract of 
Turok, 11 200 
dura mater of, ii 192 
exploration of anterior sur- 
face while in position, ii 
196 

fissures of, ii 196 
gray commissure of, ii 197 
tti situ, 11 195 
lumbar enlargement of, ii 
196 

minute anatomy of, ii 199 
physiological investigations 
of, 11 208 

pia mater of, ii 195 
posterior lateral column of 
Burdach, ii 197 
median column of Goll, 
11 197 

punctured wounds of, ii 
212 

structure of, ii 197 

of gray commissure, ii 
199 

transverse measurements of, 
11 196 

sections of, ii 197 
veins of, 11 195 
ventncle of, ii 197 
viBoeral columns of Clarke, 
11 198 

when removed from the 
vertebral canal, ii 196 
white substance of, ii 200 
localization, ii 209 
neri es, ii 203 

arrangement of anterior di- 
visions of, 11 204 
distribution of posterior di- 
visions of, 11 204 
ganglia on posterior roots 
of, 11 203 

levels at which they origi- 
nate from the spinal 
cord, 11 206 

minute anatomy of, ii 206 
motor fibres of, ii 207 
roots of, II 201 

VoL 11—52 


Spinal nerves, relative positions of 
origins of, II 205 
sensory fibres of, ii 207 
roots of, 11 201 
supposed functions of, ii 
207 

trophic fibres of, ii 207 
vaso-motor fibres of, 11 207 
plexus of veins, ii 191 
veins, 11 203 

Spine, cervical curv o of, 1 218 

curvature of cervical portion of, 
1 215 
Spleen, ii 59 

function of, ii 60 
hilum of, II 69 
lymphatic vessels of, ii 60 
minute anatomy of, ii 59 
nerves of, ii 60 
position of, 11 28 
Splenio pulp, 11 59 
Splenium of corpus callosum, i 57 
Spot for reflex contraction of massetor 
muscle, 1 123 
Stapes, 1 67 
Stonson, duct of, i 131 

opening of, i 149 
foramen of, i 147 
Stephanion, i 6 
superior, i 35 

Sterno-mastoid muscle, i 206 
Sternum, i 246 

diflferenccs in the male and the 
female, i 247 

inclination of middle line of, i 
247 

Stomach, arteries of, ii 39 
cardiac glands of, ii 38 
orifice of, 11 22 
coats of, II 37 

condition of, in operations of 
gastrotomy, ii 33 
great cul-de-sac or fundus of, ii 
22 

in new-born child, ii 24 
lessor cul-de sac of, ii 24 
lymph-path of, ii 39 
minute anatomy of, ii 38 
mucous coat of, ii 38 
muscular coat of, ii 37 
oesophageal orifice of, ii 22 
* operation of resection of the 
pylorus of, ii 23 
peptic glands of, ii 38 
position of orifices of, ii 22 
pyloric glands of, ii 39 
orifice of, 11 22 
relations of, ii 22 


Stomach, relations of, to the anterior 
wall of the abdomen, ii 23 
serous coat of, ii 37 
shape of, ii 24 

in the child, ii 29 
submucous coat of, ii 38 
vascular tunic of, ii 38 
veins of, 11 39 

vertical position of, ii 24, 29 
Strife acousticm, i 50 
gravidarum, li 2 
lateral, i 57 
longitudinal, i 57 
transverse, of fourth ventricle 
of the brain, i 50 
vascularis, i 74 
Subclavian artery, i 211 
Subcutaneous tissue of the scalp, 
1 7 

Subpentonoal areolar tissue, ii 17 
tissue, 11 31 

Substance of Schwann, ii 200 
Substantia gelatinosa, ii 198 
spongiosa, ii 199 
Sucking cushions, i 117 
Sulcus intermedio posticus, n 197 
Superficial abdominal opening, pil- 
lars of, 11 11 
Supra-orbital artery, i 8 
Supra renal capsules, ii 67 

minute anatomy of, ii 67 
Surface markings of the wrist and 
bands, i 406 

Sustentaculum tali, ii 324 
fracture of, ii 361 
Suture, coronal, i 2 
frontal, i 2 

interparietal, or sagittal, i 2 
lambdoid, i 2 
Sutures, i 2 

closure of, i 3 
dentate, i 2 
squamous, i 2 

Sweat-glands of the axilla, i 338 
Sylvius, aqueduct of, i 50 
fissure of, i 27 
*■ Syme’s amputation, ii 361 
Sympathetic nerve in the neck, i 
219 

in the thorax, i 319 
plexuses at base of brain, 

1 24 

Symphysis pubis, ii 103 
Synovial membrane at elbow-joint, 

1 365 

between the metacarpal 
bone of the thumb and 
the trapezium, i 399 
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Tooth, dentine of, i 153 
enamel of, i 153 
neck of, i 153 
pulp of, I 153 

Topographical relation of the corpora 
striata to the external surface 
of the head, i 59 
survey of the chest, i 308 
Topography, cranio eerehral, i 32 
Torcular Herophili, i 18 
Trabeoulai testis, ii 147 
Trachea, i 23o, 236 
arteries of, i 237 
at the root of the neck, i 
268 

cartilaginous rings of, i 236, 
237 

length of, and dimensions, i 
236 

mobility of, 1 237 

* Tracheotomy, operation of, i 237- 
239 

Tract, inguinal, ii 16, 87 
Tragus, i 61 

Transversalis muscle, ii 13 
Transverse digital furrow of the foot, 
11 347 

*• Trephining, operation of, in rela- 
tion to the fissures of the brain, 
1 37 

Triangle, inferior carotid, i 201 
intermuscular, of the perineum, 
11 163 

occipital, 1 206 
of Hesselbach, ii 93 
of Petit, 11 9, 177, 215 
of Scarpa, ii 247, 254 
posterior scapular, ii 176 
Bubmaxillary, or digastric, i 
199 

sub occipital, 1 213 
sub scapular, i 342 
superior carotid, i 201 
supra clavicular, or subclavian, 

I 207 

Triangles of the neck, i 198 
Triangular fibre cartilage, i 397 
ligament of the perineal region, 

II 165 

Tricuspid valve, i 307 
Trifacial nerves, origin of, i 40 
Trigonum vesicm, ii 132 
Trochanter, greater, ii 229 
lesser, ii 230 
Trochlea, i 91 

Trochlear nerves, origin of, i 40 
Truncus lymphatieus lumhalis, right 
and left, ii 80 


Tuber calcanei, ii 323 
cinereum, i 38 
Tubercle, bicipital, i 352 
carotid, i 189 
conoid, 1 325 
infra-glenoid, i 331 
of Lisfranc, i 220 
of Lower, i 279 
Bupra-glenoid, i 331 
Tuberosity, deltoid, i 335 
Tubuli recti, ii 147 
seminiferi, ii 147 
uriniferi, ii 62 
Tunica adiposa, ii 61 
albuginea, ii 147 
cremastcrica, ii 13, 144 
Ruyschiana, i 97 
vaginalis, ii 145 

parietal layer of, ii 145 
visceral layer of, ii 145 
vaginalis testis, development of, 
11 91 

vasculosa, ii 149 

Turck, crossed pyramidal tract of, ii 
201 

direct pyramidal tract of, ii 
200 

Tympanic cavity, i 65 
Tympanum, or middle ear, i 60, 
65, 

arteries of, i 71 
veins of, 1 71 
walls of, 1 67 

U 

Ulna, head of, i 375 

interosseous edge of, i 375 
ossification of, i 396 
shaft of, 1 373 
styloid process of, i 376 
Ulnar artery, i 391 

branches of, in the forearm, 
1 391 

line of reference for, i 
393 

Umbilicus, II 2 

congenital fistula at, ii 3 
of the membrana tympani, i 
65 

position of, 11 4 
Ungual phalanges, i 401 
Urachus, ii 3 
Ureters, ii 65 
coats of, 11 65 
course of, ii 133 
in the female, ii 65 


Ureters, orifices of, ii 132 
Urethra, anatomy of, ii 118 
bulbous portion of, ii 137 
false passages in, from the use 
of filiform bougies, ii 139 
female, ii 117 

fixed part of the male, ii 
137 

in the male, ii 135 
membranous portion of, ii 136, 
166 

minute anatomy of, ii 139 
movable part of the male, n 
137 

normal position of, ii 112 
penile portion of, ii 137 
prostatic portion of, ii 136 
seat of organic stricture of, ii 
140 

spongy portion of, ii 136 
veins of, 11 120 
vesical orifice of, ii 133 
■walls of, 11 121 

in n case of the Cmsarean 
operation, ii 121 
Uterus, arteries of, ii 120 
broad ligaments of, ii 32 
cavity of, 11 119 
changes in, at puberty, ii 121 
of, in pregnancy, ii 121 
in old age, ii 123 
in the young child, ii 121 
lymphatic vessels of, ii 120 
masculinus, ii 136 
Utricle, 1 72, 75 
Utriculus, 11 136 
Uvea, 1 100 
Uvula, 1 157 
vesicai, 11 133 

V 

Vagina, ii 117 

orifice of, II 171 

relation of, to the anterior wall 
of the rectum, ii 118 
rugm of, II 117 
Vaginal bulbs, ii 172 
Vagus nerve, i 43 
Vallecula, i 27, 38 
Valve or valves 

aortic semilunar, location of, i 
311 

aunculo-ventnoular, fiaps of, i 
281 

bicuspid, or mitral, i 283 
coronary, i 277 
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Vein or veins 

posterior superficial, of the thigh, 
11 >262 

tibial, 11 317 
profunda, ii 261 
pudio, 11 167, 228 
pulmonary, i 270, 290 

in relation to the pulmonary 
arteries, i 269, 290 
openings of, i 283 
ranine, i 167 

relative position to the main 
trunks of the arteries, i 298 
renal, i 222 , ii 61 
valves of, ii 64 
right spermatic, ii 72 
sacra media, ii 73 
scapular, i 342 
sciatic, II 227 
short saphenous, ii 285 

of the leg, 11 302 
small superficial anterior ulnar, 
1 377, 408 

spermatic, ii 88, 149 
spinal, 11 203 

absence of valves in, ii 
192 

ple'sus of, II 191 
splenic, 11 60 

structure of walls of, i 297 
subclavian, i 221 

right and left, i 229 
sublobular, ii 54 
submaxillary, i 192, 199 
sub scapular, i 344 
superficial and deep, i 296 

at the bend of the elbow, 
1 367 

at the wrist, i 407 
communicating, i 378 
in front of the knee, ii 
284 

median, i 377 
of the groin, ii 84 
of the hand, i 408 
of the knee, ii 283 
over the front of the ab- 
domen, 11 6 
radial, i 377 
sural, 11 285 

superior haemorrhoidal, ii 47 
middle, and inferior thy- 
roid, 1 235 
thyroid, i 203 
supra-renal, ii 68 
supra scapular, i 229 
systemic, i 296 
temporal, i 9 


Vein or veins 
thymic, 1 223 
tonsillar, i 171 
transversalis colli, i 206, 233 
transverse facial, i 192 
umbilical, i 303 
valves of, i 297 
varicose, of the leg, n 302 
causes of, ii 302 
vertebral, i 215, 233 
vesical prostatic plexus of, ii 
128 

vesico-utenno plexus or, ii 128 
Velum interpositum, i 23, 51 
pendulum palati, i 157 
Vena anastomotica, i 368 
azygos major, i 267, 319 
minor, i 319 
cava inferior, ii 77 

opening of, i 278 
tributaries of, ii 77 
superior, i 222, 287 
opening of, i 278 
cephalioa pollicis, i 408 
salvatella, i 408 

Vense basis vertebrarum, ii 181, 192 
breves, ii 54 
comites, 1 292, 296 

of anterior tibial artery, ii 
308 

of brachial artery, i 357 
of dorsalis pedis artery, ii 
344 

of epigastric artery, ii 88 
of great meningeal artery, 
1 17 

of interosseous artery, i 
392 

of plantar arteries, ii 354 
of radial artery, i 389 
of superficial cervical ar- 
tery, 1 233 

of ulnar artery, i 392 
Oaleni, i 52 
cordis, 1 279 
innominatse, i 222 
portm, 11 54 
vorticosffi, 1 97 
Venosus ductus, i 304 
Venous arch upon the dorsum of the 
foot, 11 341 

Ventricle, fifth, of the brain, i 53 
fourth, of the brain, i 49 
lateral, of the brain, i 53 
position of, I 60 
left, of the heart, i 283 
walls of, 1 283 
of Arantius, i 50 


Ventricle of corpus callosum, i 58 
of the spinal cord, ii 197 
right, of the heart, i 279 
walls of, 1 278 
third, of the brain, i 51 
Vermiform appendix, ii 27 
process, ii 27 

of the cerebellum, i 47 
Vermis, inferior, i 47 
superior, i 47 
Vertebra or vertebrm 
anatomy of, ii 181 
axis, 11 184 
cervical, ii 181, 182 

peculiarities of, ii 182 
dorsal or thoracic, i 248, 249, 
11 181 

peculiarities of, ii 184 
false, or fixed, ii 180 
lumbar, ii 181 

peculiarities of, ii 185 
ossification of, ii 187 
prominens, 1 189, ii 184 
sacral, ii 107 
true, or movable, ii 180 
Vertebral column, cunatures of, ii 
189 

deformities of, ii 190 
in the infant, ii 189 
length of, 11 189 
weakest part of, ii 191 
Veru montanum, ii 136 
Vesical arteries, ii 133 
triangle, ii 132 
VesiculsB seminales, ii 150 
Vessels, axillary, sheath of, i 255 
carotid, sheath of, i 225 
position of, 1 225 
femoral, sheath of, ii 97 
palatine, i 147 
posterior dental, i 145 
supra-scapnlar, i 330 
Vestibule of the mouth, i 149 
of the tympanum, i 66 
VibrisE®, 1 111 
Vidian nerve, i 142 
Vieussens, valve of, i 49 
Villi of the small intestine, ii 41 
Vincula above the knuckle joints, i 
386 

Virchow, neuroglia of, ii 199 
Viscera, abdominal, development of, 
11 28 

Vitreous body, i 103 
Vocal cord, false, i 178 
true, 1 178 

Voice, change of, i 183 
Vulva, II 169 
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